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SPRING MEETING 

There should be a large attendance at the Spring Meeting in 
Baltimore, which is to be held May 20-23. in view of the very 
complete arrangements which have been made by the Local Com 
mittee, Layton F. Smith, Chairman. The excursions will be of 
such a character that all will wish to participate in them. thus 
affording a splendid opportunity for the members to cet together 
on each dav of the convention. The engineering work W hich has 
recently been in progress at Baltimore in connection with the 
high-pressure fire svstem and the sewage system, will be of par 
ticular interest. and the trip to Annapolis should afford a day 
of rare enjoyment. 

The headquarters of the Society, both for the professional se 
sions and for social events. will be the Hotel Belvedere. At this 
season of the vear many visitors are in Baltimore, and members 
are strongly advised to secure reservations in advance by writ 
ing directly to the hotel. Besides the Belvedere there is the 
Hotel Stafford. three and one-half blocks away. and the Hotel 
Emerson, which is an eight minute ride on the trolley. 
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As usual the registration will begin on Tuesday, the 20th, and 
the meeting will open with an informal reception on the even 
ing of that day. There will be professional sessions Wednesday 
and Thursday mornings only, unless it should be necessary to 
continue any of these into the afternoon. 

The Local Committee have a carefully worked out program, 
comprising a series of excursions which are most attractive. The 
first of these will be on Wednesday afternoon, when there will 
be an excursion to the high-pressure pumping station, used for 
the new fire system of Baltimore, after which the guests are in- 
vited to witness an exhibition of the fire system. They will then 
be taken on a sail about the harbor to inspect the water front. 
shipping facilities and other things of interest. 

On Thursday afternoon, there will be alternative excursions 
with an opportunity to inspect the new sewage pumping plant 
and the sewage disposal plant, both of which are among the most 
modern and complete in the country. On this afternoon, th 
ladies will be taken in automobiles for a tour about the city and 
to the country club, where tea will be served. 

On Friday there will be an all-day excursion to Annapolis. 
In order to save time for a visit to the various buildings. the trip 
will be made by trolley. Upon arrival, the party will proceed 
to the State House, to be received by the Governor of Maryland. 
An address will then be given by Admiral H. I. Cone. engineer 
in-chief of the Bureau of Steam Engineering, U. S. N.. upon the 
United States Experimental Station at Annapolis. There will 
be luncheon at the Carvel House and the afternoon will be left 
free for the visit to the Naval Academy and to the experimental 
station. There is a possibility that there will be hydroaeroplane 
flights by officers and men of the aviation school. and evolutions 
of the submarine boats stationed at Annapolis. 

The professional session on Wednesday morning will be 
opened with the usual business meeting and a presentation of 
several important and interesting reports of technical commit- 
tees of the Society, followed by papers upon the miscellaneous 
subjects of Patents. the Performance of Automobile Trucks, and 
Mechanical Drawing. Simultaneously with this, there will be a 
session conducted by the Gas Power Section. 

On Thursday, a session will be devoted to the topic of Fire 
Protection. in charge of the sub-committee upon this subject. 
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A lecture of a popular nature will be delivered on Wednesday 
evening, and the local committee have under consideration sev- 
eral topics of absorbing interest from which they will make a 
selection. Thursday evening will be the main reception and 
dance at the Belvedere. 

This year the visiting members will be charged for luncheons 
ind the car fare for excursions. thus relieving the local members 
of any burdensome expenditure in connection with the enter 
tainment of their guests. It is believed that the visiting mem 
bers will welcome the opportunity to contribute the small amount 
involved, 


RAILROAD MEETING 

The Society will held a meeting under the direction of the 
sub-committee on Railr ads on April SS. in the Engineering So- 
cieties Building. New York. on Steel Passenger Car Design and 
Equipment. The meeting Is intended to bring before the inem- 
bership the very latest developments of the art bv specialists in 
each feature of steel] passenger car design, and is the first meet 
ing of the kind to be held by the Society. 

The first session under the direction of this sub-committee took 
place at the Annual Meeting of the Society in December 1912, 
at which were considered the factors involved in the Selection 
of Locomotives and Train Lighting. Its success has led to the 
arrangements for the present meeting. The meeting will be 
open to all and representatives of various railroad organizations 
are expected to attend. An informal dinner at Keen's Chop 
House, 70 West 36th Street. will precede the meeting and all 
who wish to participate should meet in the rooms of the Society 
at 6.15 p.m. 

The following is a list of those who will present papers and the 

ises of the subject which they will discuss: 


Introduction to General Discussion of Steel Passenger Cars, H. H. 
VAUGHAN, assistant to vice-president, Canadian Pacifie Railway. 

Che Problems of Steel Passenger Car Design, W. F. KTeser, JR., assistant 
mechanical engineer. Pennsylvania Railroad Company 

Underframes for Steel Passenger Cars, J. Mck. Ames. American Car 
nd Foundry Company. 

Roof Structure for Steel Cars, C. A. SELEY 
Island Lines. 


mechanical engineer, Roc! 


Suspension of Steel Cars, EF. W. SUMMERS, president, Summers Steel Car 
Company. 
Six-Wheel Trucks tor Passenger Cars, J. A. 


PitcHer, mechanical engi 
neer, Norfolk & Western Railway. 
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Steel Interior Finish for Steel Passenger Cars, Fecrx Kocu, mechanicai 
engineer, Pressed Steel Car Company. 

Steel Interior Finish for Steel Passenger Curs, MARVIN SINGER, assistant 
mechanical engineer, Pullman Company. 

*ainting of Steel Passenger Cars, C. D. Youn«c, Engineer of ‘Tests, Penn 
sylvania Railroad Company. 

Provisions for Electric Lighting in Steel Passenger Cars, TH]. A. Curki 
ussistant electrical engineer, New York Central & Hudson River Railroad. 

Provision for Electrical Equipment on Steel Motor Cars, F. W. Burt 
assistant engineer. New York Central & Hudson River Railroad. 

Air Brakes for Heavy Steel Passenger Cars, A, L. HUMPHREY, vice-presi 
dent and general manager, West Traction Brake Company. 

Cast-Steel Double Body Bolster, Platforms and End Frames for Stee! 
Cars, C. T. WestTLAKe. chief mechanical engineer, Commonwealth Steel 
Company. 

Special Ends for Steel Passenger Cars, H. M. ESTABROOK, president, 
Barney & Smith Car Company. 

Special Pressed Steel Shapes for Steel Cars, J. M. HANSEN, president 
Standard Steel Car Company. 


ORGANIZATION MEETING IN MINNEAPOLIS 


A movement for organization of members of the Society in 
Minneapolis was set on foot at a large dinner at the Hotel Rad 
isson on March 18, attended by over a hundred engineers from 
various parts of Minnesota. As a result of the meeting, it is pro 
posed to establish a local headquarters for the members of the 
engineering profession in Minneapolis, with a free public refer 
ence library of engineering. 

The meeting was presided over by Paul Doty of St. Paul, who 
intreduced the Secretary of the Society. Calvin W. Rice. who 
had come on from New York especially to attend the dinner. 
Mr. Rice told of similar work being done in New York. Boston 
and St. Louis, and assured the members that its accomplishment 
in Minneapolis was only a question of time and would mean 
much benefit: not only to the profession but to the community 
He particularly emphasized the importance of all pulling to 
gether. 

Mr. Rice was tollowed by Prof. J. J. Flather of the Univer 
sity of Minnesota, who spoke on the University in Relation to 
Mechanical Engineers, and by J. L. Record. president of the 
Minneapolis Steel and Machine Company, on the Industries and 
the Mechanical Engineer. Oliver Crosby, president of the 
American Hoist and Derrick Company, followed with some re 
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inarks upon the Mechanical Features of the Panama Canal, with 
which he is familiar, and C. I. Pillsbury of Minneapolis spoke 
of the Mechanical Engineer in Practice. The concluding re 
iiarks of the evening were made by Max Toltz of St. Paul, chair- 
man of the committee in charge of the dinner, and the originator 
of the-idea of cooperation among the engineers of Minnesota. 


MEMORIAL TO ALEX. L. HOLLEY 


Phe Louse Committee has on exhibition in the Council Room 
a bronze bust of Alexander L. Holley, our honorary member 
in perpetuity. This study is by William Ordway Partridge of 
New York, and is offered for criticism in the hope that a per 
fect portrait in bronze may be the result, as a permanent re 
minder of this great engineer. It 1s ‘requested that all of the 
members of the Society who were personally acquainted with 
Mr. Ti lley Inspect this bust and send their criticisms to the 
Chairman of the House Committee, Edward Van Winkle, 90 
West Street, New York City. It is the desire to incorporate 
these suggestions of the members who were intimate with Holley 
in a report to the sculptor so that he may be aided in the pro- 
duction of a perfect likeness. 

We are particularly fortunate in obtaining the services of 
Mr. Partridge, who has executed many works for the city, state 
and federal governments, among them the equestrian statue 
of General Grant in Brooklyn, Alexander Hamilton at Colum 
bia University, and the Hamilton and Jeffersonian statues in 
Washington. 








MEETING IN GERMANY, 19138 


The itinerary of the visit of the Society to Germany by invitation 
of the Verein deutscher Ingenieure and in connection with its annual 
meeting will be as follows: 


TENTATIVE PROGRAM 
NEW YORK 
T ue sday, June 10 


10.00 a.m. The party sails on the Hamburg-American 8.8. Victoria Luiss 
(remodeled ‘Deutschland”’) from Hoboken. It will be advisable for members 
of the party to reach New York not later than June 9. 

Representatives of the Verein deutscher Ingenieure will come on board at 
Cherbourg to receive the visitors. 


HAMBURG 
Thursday, June 19 
Arrival in Hamburg 
Friday, June 20 


11.00 a.m. Address: The Hamburg Harbor 

11.00 a. m. to 1.00 p.m. Trip around the harbor 

5.30 p.m. Reception in the Municipal Hall by the Senate of the city and by 
the Hamburg Section of the Verein deutscher Ingenieure 


Saturday, June 21 


10.00 a.m. Excursions 


a 


Group 1: Inspection of the Elbe tunnel and visit to the shipyards 
of Blohm and Voss 

Group 2: Visit to the Vulcan yards and inspection of the Elb« 
tunnel 


Sunday, June 22 
10.00 a.m. Departure for Leipzig 
LEIPZIG 
Sunday, June 2 


4.30 p.m. Arrival in Leipzig 
8.00 p.m. Reception in the Crystal Palace 


8 
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LEIPZIG 
Wednesday, June 25 
Departure for Dresder 
DRESDEN 
Wednesday, June 25 


Arrival in Dresden 


Gather at the Belvedere; automobile trip to the Saxon Switzerla 


(Bastei), walk to Rathen, by steamer to Pirna 


Dresden 
> 


den. 
Thursday, June 26 


Excursion through Dresden 


Group 3: Machine Laboratory of the Technical Hig! 
Group 4: Seidel & Naumann Sewing Machine and | 


tory 


Group 5: Picture Gallery 


Lunch in the Neustadt railway terminal 


Departure for Berlin 
BERLIN 
Th irsaay, June 26 


Arrival in Berlin 
Reception in the Reichstag Building 


Friday J ime 27 


Excursions 


by automobile 


Group 6: Allgemeine-Elektricitats Gesellschaft 


Group 7: Siemens-Schuckert Works 


Group 8: Bergmann Electrical Company 


Group 9: Ludwig Loewe Company, Machine To 
Group 10: A. Borsig Locomotive Work 


Group 11: Ladies’ excursion and lunch 


Formal dinner in the Zoological Garden 


Saturday, June 28 


in 


Berlin 


Automobile trip to Potsdam and steamer trip on the 





Factor 
Pege 


Havel 


Entertainment by the Berlin Local Section in Wannser 


S LT la / a vie 29 


Departure for Diisss ldorf, Rhine-Westphalia 


DUSSELDORF 
Sunday J LTV 29 


Arrival in Diisseldorf 
Reception in the City Hall tendered by 


the 


feception in the Municipal Building, tendered by the city of Dres- 








9.00 a. m. 


S.00 p m 


9.00 a. m 


4.30 p.t 


5.30 p. m 
8 00 p.m 
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DUSSELDORF 


Monday, June 30 


Excursions 

Group 12: Duisburg works of the German Machine Works Com- 
pany (50 participants) 

Group 13: Friedrich-Alfred steel plant of the Friedr. Krupp Co 
in Rheinhausen (75 participants) 

Group 14: Machine Works of Thyssen & Co. in Muhlheim (Ruhr 
(20 participants) 

Group 15: Gutehoffnung Steel Plant, Oberhausen Rheinland 
(40 participants) 

Group 16: Rhein Steel Works, Duisburg-Meiderich (50 par- 
ticipants) 

Group 17: In the morning the ladies inspect the city of Diissel- 
dorf, and in the evening the welfare activities of 
Friedr. Krupp Co. in Essen 


— 


Group 18: Afternoon inspection of the Duisburg-Ruhrort harbor 
by the members of groups 12 to 16, as well as others 
who apply for it 
The other visitors will be afforded an opportunity to see the city 
of Diisseldorf 

Banquet in the city concert hall of Diisseldorf tendered by th« 

Rhine-Westphalian Section of the Verein deutscher Ingenieure 


Tuesday, July 1 
Excursions 

Group 19: Haniel & Lueg, Diisseldorf-Grafenberg (50  par- 
ticipants) 

Group 20: Ernst Schiess Company, Diisseldorf (50 participants) 

Group 21: German Machine Works Company, Benrath plant, 
Benrath (50 participants) 

Group 22: Steel Works of Becker Company, Willich b./ Krefeld 
(75 participants) 

Group 23: Trip into the mountains; inspection of the Elberfeld 
Lift railway, Barmer mountain railway, steel plant of 
tich. Lindeberg Company, Remscheid-Hasten and 
the Mungsten Bridge 

Group 24: The ladies will inspect. some installations in the city 
of Diisseldorf 

Departure for Cologne. Members of Group 23 go from Remscheid 
direct to Cologne 


COLOGNE 
Tuesday, July 1 
Arrival in Cologne 
Informal gathering in the Zoological Garden of Cologne tendered 


by the Rhine-Westfalen Board. Trip on the Rhine with illumina- 
tion of the city and cathedral 








9.00 a. m. 


8.00 p. m. 


8.00 a. m. 


6.00 p. m. 


8.00 p. m. 


11.30 a. m. 
2.30 p. m. 


~ 


7.30 p. m. 


10.30 a. m. 


12.00 m. 
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COLOGNE 


Wednesday, July 2 

i}xcursions 

Group 25: Dye Works, formerly Friedr. Bayer & Co. Lever- 
kusen (up to 100 participants) 
Gas Engine Works, Deutz, Cologne-Deutz (up to 100 
participants) 
Machine Works Humboldt, Cologne-Kalk 
participants) 

Group 28: The ladies inspect the cathedral and city 
Reception in Gurzenich tendered by the city of Cologne 


Group 26: 


Group 2 up to 100 


Thursday, July 3 


Departure by rail for Coblenz; thence on the Rhine by steamer to 
Riidesheim, where there will be a festival on the banks, and thence 


by rail to Frankfort-on-Main 


FRANKFORT-ON-MAIN 
Thursday, July 3 


Arrival in Frankfort-on-Main 
Reception in the Palm Garden by the Frankfort Section of the 
Verein deutscher Ingenieure 


Friday, July 4 


Welcome by the city in Roemer. Luncheon 
Ixcursions 

Group 29: Eastern port and gas works 
Group 30: Stockyards and gasholders 
Group 31: Refuse destroyer plant and filters 


old city, Goethe house, 


Group 32: Inspection of the ; 
Museum 


Visit to Sa ilburg 
Day 


Muistorical 


Group 33 


Independence celebration with the American colony 


s J uly 5 


If irday, 


Departure for Mannheim 


MANNHEIM 
Saturday, July 5 


Arrival; lunch in the Friedrichspark 

Excursions 
Group 34: Machine Works, Heinrich Lan 
Group 35: Machine Works, Sulzer Bros. in Ludwigshafen 
Group 36: Brown-Boveri & Co., electric machinery 


Group 37: Cement Works in Leinen and their welfare activities 
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Group 38: Benz & Co. Rhine Automobile and Motor Works 


Company 
Group 39: Inspection of the port (steam flour mills in Ludwigs- 
hafen) 
8.00 p. m teception of welcome 


Sunday, July 6 
11.00 a. 1 


= 


1. Departure for Heidelberg 
HEIDELBERG 
Sunday, July 6 


12.00 m. Arrival; lunch in the Stadtgarten, inspection of the Castle, concert 
in the Castle Restaurant ’ 

6.00 p.m. Dinner on the Molkenkur tendered by the Board of Reception 

10.00 p.m. Trip to the Castle, illuminated by fireworks, given by the City of 
Heidelberg 

11.00 p.m. Return to Mannheim 


MANNHEIM 


Monday, July 7 


10.00 a. m Departure for Munich 


MUNICH 
Monday, July 7 . 
5.00 p.m. Arrival in Munich 
8.00 p.m. Reception of welcome in the Hofbrauhaus 


Tuesday, July 8 
9.30 a.m. Inspection of the German Museum and its new building 
3.00 p.m. Trip to the Sternberger See 
8.00 p.m. Concluding exercises in the Rathhaus 

So large a proportion of the membership and their friends 
have expressed a desire to participate in this trip, that reserva- 
tions are now practically closed, and a waiting list of ladies has 
already become necessary. Any vacancies which may occur in 
the party will be filled bv subsequent requests, in the order of 
their receipt. 

Circulars containing complete information as to the details 
of the trip have been issued to those who will participate, and 
any further data may be secured from the headquarters of the 
Society. The Verein deutscher Ingenieure is preparing for the 
use of all participants a detailed guide-book for the trip, con- 
taining a general description of the cities to be visited and of 
all the industrial establishments included in the tour. 











DEATH OF SIR WILLIAM ARROL 


Two factors will always be found in any engineering structure 
of magnitude. The first is the scientific or design factor sup 
plied by knowledge of physical law. The second is the crafts 
manship, or the experience and skill evidenced in embodying 
the design in material form. The first requirement is for tech 
nical knowledge and experience. The second calls for know ledge 
of men, experience, credit and administrative capacity. In the 
United States the economic trend has been in the direction of 
meeting the need of the hour by means of standard constructions. 
The design and the engineering skill are both supplied by the 
constructor from within his organization and the constructor as 
contractor supplies the finished work to the user. This makes for 
economy 1n many directions. The British system has been to have 
the design and the engineering skill and responsibility furnished 
by one party who will usually be called a consulting engineer, 
and the craftsmanship and execution of the work confided to 
solme one entirely ditferent. The consulting engineer sees only 
that his design is properly carried out. The skill and economies 
of the process of construction and erection are confided to the 
contractor. The latter makes the money if there is any profit 
to be made. 

Sir William Arrol and the Dalmarnock Works near Glasgow, 
Scotland, furnish a noteworthy example of the best applica 
tion of the British principle. Sir William owed his advance 
ment to his splendid ability and courage in the attack of big 
problems, and his success financially to his attacking these prob 


lems in a large way, and applving machinery on a large scale 
h I ; ‘ 


to effecting economies in construction. His engine ring oflice 
Was not engaged on problems of outside design. It was di 


rected to the making of the details which were required to pro 
duce ec nomically and effectively the material and the erection 
of the designs of others. 

He was born in 1839. His father was a Scotch cotton spinnet 


14 
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and rose to become manager of the great Coats Thread Works 
of Paisley. William entered the works under his father’s man 
agement as a boy in the woodworking shop, but at the age of 
fourteen he evidenced his preference for metal working and he 
entered the blacksmith shop of Mr. Thomas Reid. An appren- 
ticeship lasted four years 1D those days and during a period 
of six years thereafter he traveled as journeyman in various 
parts of Scotland and England. At twenty-four 
foreman of the bridge and | 


he became 
voller departments of the works of 
Laidlaw & Sons. remaining with them for five vears. In 1868, 


or when he was twent\ hine Vvears of age, he invested his say 


ings of 85 pounds sterling in a little plant in the outskirts of 
Glasgow for machinery repairing, boilermaking and general 
blacksmithing More than one-half his capital went into the 
engine and be iler alone. Business must have come to the young 


energy and enthusiasm of the little shop, for extensions became 


necessary and it was in IS71 that the Dalmarnock Works were 
begun with about thirty men. The ability and capacity which 
have come with opportunity developed that modest beginning 
into the plant ot to av. covering some twenty acres anda employ 
ing when in full operation about 5000 men. 


The foundation of his fnme as a bridge builder and con 


structor was early laid by a long multiple-span bridge for the 
Caledonian Railway across the Clyde. He Introduced Ith these 
bridges What was at that time the entirely novel method of erec 
tion on the ground, constructing the span without false work and 
rolling each girder out over the piers until it could be dropped 
into position. This method attracted the attention of all the 


began to flow in. The viaduct 
over the Clyde at Glasgow gave opportunity for his design and 
application of multiple drilling in the field and the hydraulic 
riveter. This was in 1875. 


engineers and work lnmediately 


It will be recalled that in IS79 Eneland experienced one of 


its vreatl engineering disasters in the w reckage of the bridge 
over the Tay. The bridge had to be re-erected and Mr. W. H. 
Barlow was entrusted with the work and made Mr. Arrol his 
contractor. The rebuilding of the bridge took five years and 
was completed in 1887 with 74 spans and a total length of 10,700 
feet. It has withstood all attacks from the tempestuous gales 
from the North Sea to which it is exp sed. The success of this 


undertaking led Sir John Fowler and Mr. Benjamin Baker in 
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cooperation with Mr. Arrol to undertake the great cantilever 
to cross the Firth of Forth. Tunnels and suspension designs 
were carefully investigated, but while a cantilever principle was 
decided upon as the most feasible, the dimensions were far in 
excess of anything that had been attempted before. The two 
main spans are 1710 feet long with a headway below the center 
span of 150 feet above the water. The towers are a little above 
360 feet high. The scale of the work to be done called again for 
special plant and the value of the investment on the ground has 
been estimated at over a million dollars. It was at this time 
that Mr. Arrol produced an oil fired furnace for heating rivets 
and greatly improved the hydraulic riveting machines. It was 
at the Forth Bridge that Mr. Arrol invented what has been 
called the hydraulic spade to work in the resistant boulder clay 
into which the caissons had to be forced. Queen Victoria con 
ferred the honor of knighthood on the suecessful contractor on 
the opening of the bridge in 1890 and in that same vear he 
received the honorary degree of LL.D. from the University of 
Glasgow. The Forth Bridge was still building when the contract 
came for the steel work of the Tower Bridge of London with 
its 200 feet clear opening and its lifting bascules of 1200 tons 
each. In addition Sir William’s firm did a great deal of viaduct 
and swing bridge work for the Manchester Ship Canal, for 
bridges over the Nile at Cairo, for a bridge with the widest 
span in England over the Wear at Sunderland, and elsewhere 
both in England and in the colonies. The organization of the 
Dalmarnock Works was made into a limited liability company 
in 1895 and the building of steel factory and railway structures 
was made a part of the business. Sir William was a great be- 
liever in abundance of light as a factor in successive and rapid 
production, and favored the modern steel glass roof construction. 
Fame came to him in other directions and he sat in Parlia- 
ment from 1895-1906. He was not a talker but was much relied 
upon by his colleagues for his sound advice in industrial legis- 
lation in committees. He was a Fellow of the Royal Society 
of Edinburgh and other scientific and philanthropical organiza- 
tions. The Institution of Engineers and Shipbuilders in Scot 
land honored him with its Presidency in 1895 and in that same 
year The American Society of Mechanical Engineers elected him 
an Honorary Member. The letter which started that movement 
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in the Society was signed by Mr. Andrew Carnegie, who had 
long admired the man and his methods. 

His personal character was one of rare charm, sympathetic, 
tactful, warm-hearted and generous. His capacity for attention 
to detail was renowned and his energy phenomenal. He died 
after several weeks’ illness from an attack of influenza on Feb- 
ruary 20, 1913. 











DISCUSSION ON REPORT OF THE COMMITTEE ON 
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A. A. ApLerR said that he felt there was n ena 


ara CYOSS sections and saw no advantage inh them. 
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A. E. Norron thought that Professor Adler had misinter 
preted ig. 2 in respect’ to the use of printed labels to indicate 
chrome steel, nickel steel and other variations of chemical com 
position, 

Such labeling Is entirely optional, the hatching lines being 
used only to indicate the process of manufacture, that is. hether 


the steel is a casting or a forgine. 


I. Dy R. io RMAN. speaking as a member of the committee, 
said that the putting out of these specificats ns for the repre 
sentation of different materials had been induced by the fact that 
a number of different standards are in use in different drafting 
rooOnTS. It seemed a desirable thing to secure cooperation be 
tween the drafting rooms, which already used a special kind of 
cross-section line, and have them adopt a uniform standard, to 


avoid confusion. 


Spencer Minver regarded the plan as valuable since it allows 
of the adoption of as many or as few of these standards as may 
he desired in any drawing root. If any plan Is to he acopted 
at all by a drafting room, it would seem better to adopt one 


which others have soreed to. 


L. P. Ancrorp and Arruvur LL. Onway The authors of this 
liscussion are firm believers in the principle of engineering 
standardization and its application to engineering work. Thus 
when the report of the Committee on Standard Cross-seetions 
anc Svmbols was published, they at once turned to it with the 

l 


purpose ot adopting the standards there recommended in their 


own work. Careful studv. however. led to the conclusion that 


it Was impractical to make use of the material thus presented, 
for a number of reasons. and further consideration led to the 
preparation of this discussion. 

The most serious objection is ine mpleteness. There are no 
svmbols for a large number of the n aterials frequently used it) 
nechanical engineering and represented on drawings of mem 
bers of this See lety. Other cbhjections are. a failure to use lines 


of uniform direction, the sacrifice of individuality in the svm 


Chief draftsman, Ilill Publishing Co New Yor! 
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bols to a uniform weight of line, and finally an apparent failure 
to consider the practise and standardization work of others. 
Further, the general scheme of classification is open to a differ 







ence of opinion, for another viewpoint has been taken in the 






cross-sections and symbols accompanying this discussion. 

















COPPER ALLOYS WHITE ALLOYS ALUMINUM & ALLOYS 
(Brasses & Bronzes) (Bearing Metals ) 








LEAD ZINC 
Fig. 3 Cross-SecTions ror METALS 


The Symbols Suggested. The meaning of these objections can 
best be seen by turning to the symbols shown in Figs. 3-6, which 
are offered by way of suggestion. There are four groups: cross 
sections for metals (Fig. 3), symbols for building materials (Fig. 
1), symbols for geologic formations (Fig. 5), and symbols for 
miscellaneous materials (Fig. 6). 
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In all of these cross-sections and symbols having ruled lines, 
the direction of the lines is standardized to two, horizontal and 
inclined at an angle of 45 deg. with the horizontal. In addition 


to these the committee's report includes inclined lines, at an angle 
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of 30 deg. with the horizontal, as seen in the symbol for habbitt 
or white metal. 

Four weights of line are used. The committee’s report stand 
ardized this feature to a single one. This is a simplification of 
practise at the expense of result. To the authors’ minds such a 
course is unjustifiable. The quality of the results can be judged 
by referring to the cross-sections for wrought iron, cast steel 
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and wrought steel in the committee’s report. From the casual 
glance of a person familiar with reading drawings, there is but 
little difference between these cross-sections, not enough to indi 
vidualize any one of them. In fact, these are so similar that it 
is doubtful if draftsmen would readily remember them and their 
differences. 


As a detail in the method of presenting these suggested CTOSS 
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sections and symbols, a difference in form has been made for 
different materials. This is intended to have some reference to 
the shape in which the material is met with or used in engineer 
ing work. That is, the metal cross-secticns are presented by a 
circular cross-hatched area which might represent the end of 
a bar, or rod. Earth and rock are shown by an irregular outline 
that might be part of a section of a bank or ledge. This same 
idea has been earried out in connection with some of the others. 

The general scheme followed in developing this series has been 


to distinguish between families of materials by cross-sections 
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and symbols easily remembered, and then make use of abbrevia 
tions or names to distinguish subdivisions of these groups. This 
group system is best illustrated 1y the cross-sections for metals 
and the symbols for concrete. 


Cross-Sections for Metals. The metals er up has eight cros 
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sections (Fie. 3): of these. five are fan ily grou] The iron 
group includes cast iron, malleable iron. wrought iron, ingot 
iron and perhaps others, The steel Group includes tool and cast 
steel, high speed steel. crucible and high-carbon steel, alloy steels, 
as nickel, manganese, chrome nickel, vanadium, and the ordinary 
steels of machinery construction, such as bessemer. cold rolled, 


open hearth, machinery, cold drawn and low carbon. The copper 
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alloys include brasses and bronzes in all their variety: white 
alloys include babbitt and all kinds of white metals; and the 
aluminum group aluminum and its alloys. The other three sym- 
bols are for copper, lead and zinc, respectively. It should be 
noted that the copper alloy cross-section is a combination of the 
copper and lead rulings. 

It is believed that these cross-sections cover all of the impor- 
tant families and ordinary engineering metals that are used unal- 
loyed. In practise, the symbol for iron would ordinarily be 
applied to cast iron, and if any of the other kinds were to be 
specified its abbreviation or name would be printed across the 
section. Similarly the steel cross-section would be taken to mean 
a low-carbon machinery steel and the other grades indicated 
by abbreviations or names. This same method could be applied 
to the copper alloys. 

Symbols for Building Materials. But little comment need be 
given to the 19 symbols for building materials (Fig. 4), except 
that those presented are believed to cover the ordinary materials 
met with in the work of members of this Society. Attention is 
called to the symbol for ashlar, which is believed to represent 
this important material better than the one shown in the com- 
mittee’s report. 

Symbols for Geologic Formation. Here are 14 symbols (Fig. 
5), which are believed to cover the formations ordinarily met 
by members of this Society in connection with foundations for 
buildings, dams, and other engineering structures. In general. 
they follow the symbols prepared and published by the United 
States Geological Survey, and thus have the advantage of being 
already in use. 

Symbols for Miscellaneous Materials. The symbols for miscel- 
laneous materials (Fig. 6) are 11 in number. Some of these may 
seem new, but all have found use in the work of the authors. 
The reason for most of them is apparent. By way of explana- 
tion, excelsior, coke and coal are represented on power plant 
drawings, in cross-sections of boilers, coal pockets, gas producers 
and gas scrubbers, as the case may be. 

The final symbol on this chart is for undefined or unclassified 
material, and follows the suggestion contained in the committee’s 
report. 

In conclusion, the authors have written this discussion with a 
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single motive, that of aiding in the constructive work of prepar- 
ing a series of cross-sections and symbols adequate to the entire 
field of the work of the mechanical engineer and arranged in a 
form to be adopted and used. It is hoped that the report which 
has been discussed will be considered merely as preliminary and 
that further consideration will be given to this important subject. 

In connection with further work, two suggestions are in order. 
The first is the preparation of a series of abbreviations of the 
names of the materials forming the subdivisions of the general 
groups. The second is much broader and is to make a complete 
study of drawing-room conventions. The modern conception of 
mechanical drawing is that it is an engineering language. 
Though this characterization is true, it is a language without 
uniformity, without grammar, and filled with dialect and pecull- 
arities of expression. A careful investigation of mechanical 
drawing conventions, with a report putting them in comprehen 
sive form. would he of orent value to the members of this Society 


and to our engineering colleges. 


©. K. Hartan wrote that for the cross-sectioning for wrought 
iron he would prefer a light and heavy line in pairs, similar to 
that for cast steel but having one of the two light lines made 
heavier. This has been used for many years and he believed to 
be now in quite general use. It gives a clearer distinction be- 
tween wrought iron and steel than the sections shown in the 
report, and can be made with the same number of strokes of 
the pen by retracing one of the two light lines and making it 
twice as heavy. The sections shown in the report require a sec- 
ond glance to tell which is which. wrought iron or steel, since 
they are so nearly alike. 

The sectioning for rubber did not seem to him to be the best 
obtainable. Insulation as used in electrical work often involves 
small pieces, and to use the sectioning shown would admit of 
confusion between the section lines and the actual lines of the 
mechanism. In some cases he had used solid black, as rivet holes 
are sometimes shown in structural steel work, and he had also 
used soft black pencil on the tracing, which gives an effect on 
the print which is easily distinguishable. By lettering hard 
rubber, fiber, vuleanite, ete., in ink on the tracing, it shows clearly 
on the print and seems to cause less confusion than the light hori- 
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zontal lines recommended 1) the con:mittee. Ile Was not dis 
posed, however. to urge the use as standard of either the black 


pencil or solid black ink. 


The Avutuors. Referring to the suggestion of using lines of 


more than one thickis . the ce mittee have reached the conclu 
sion, after careful consideration, that lines of uniform thickness 
will not only facilitate the drawing of cross-sections, but will 
save much time in waiting for heavy ink lines to dry. If drafts 
men had always been in the habit of using lines of uniform thick 


ness In cross-section work, the committee doubt ver 


would how adopt SecLLONS | le of lines having variable v eight 
The underlying principle of the standard sections recs 
mended is the use of single lines for cast iron, then the wrought 
and forged rons are I icated | nak ne every Litel ite li \ 
double. In a similar way cast steel Is shown by double lines 1 
pairs and all the wrought and forged ste by adding an add 


tional line to each alternate pair. 


The committee have avoided the use of dotted lines in all cros 


section work, except when uch lines ure used in combination 
with sold lines, thus preventing confusion with dotted lines 
which represent ol ject hehu the plan » of section. 

It is true that requ nti rubber and insulation materials ar 
shown in solid black. When these sections are narrow ther 
ho objection to this practise, but when the ections nr Wid 


' 


heavy patche : ot ink ten | to crun ple the tracing cloth or paper. 
and in such cases the sectiol recommended Ly the Conrmitte 


would be clearer and neat lial le to Ce nfusion. 


In cross-sections shi Wing babbitt or white metal. which usually 
occur In narrow widths, the committee recommend the use 
n 30-60 deo. line because it facilitate the act of drawing 


requiring a fewer number of lines. 
The committee heli ( | \\ « ila hat e <e 1O attempt 1 
formulate a standard for every material. 


Svimbols for various building materials: svmbols for geol 


i 


formations and symbols for miscellaneous materials, the com 
mittee believe, are best worked out by subdividing one of the 
standard cross-sections as recommended, according to the scheme 
reported on by the committee nder typical subdivision Such 


subdivisions are chiefly used by pecific trades or by those work 
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ing along particular lines. The committee see no objection to 
the use of many of the symbols submitted by Mr. L, P. Alford 
and Mr. Arthur L. Ormay, but believe that they should be classi- 
fied under typical subdivisions, rather than included as standard 
cross-sections or symbols. 

















THE PROTECTION OF MAIN BELT DRIVES 
WITH FIRE RETARDANT PARTITIONS 


WITH OBSERVATIONS ON THE SAFEGUARDING OF VERTICAL 
OPENINGS THROUGH FLOORS AND THE RELATION OI 
SUCH PROTECTION TO THE SAFETY OF OPERA- 

TIVES EMPLOYED IN MANUFACTURING 
ESTABLISHMENTS 
By C. H. SMITH 
ABSTRACT OF PAPER 

In manufacturing establishments approved forms of construction and 
complete tire protection have proved their value not only in reducing prop 
erty losses by fire, but in promoting the safety of the operatives employed 
as well. The importance of safeguarding the vertical openings through 
floors at stairs and elevators by placing them in towers well cut off from 
the remainder of the building has long been recognized 

The need of adopting similar safeguards at belt or rope drives was less 
fully appreciated, and the introduction of such protection was handicapped 
by the lack of a construction suitable for use in mill buildings where the 
belt or rope towers were not provided for in the original design. Parti 
tions of expanded metal and cement construction 2 in. or more in thick 
ness have been found well adapted for the enclosure of such main drives 
in existing buildings. Such fire retardant partitions are also adaptable for 
the enclosure of stairways and elevators where the hazards are not too 
great and where walls of brick or of concrete cannot well be employed. 
Also for the segregation of special hazards, the construction of bins for 
inflammable stock, the separation of lacquer rooms, and the like. These 
cement partitions can be installed at a cost not greatly in excess of the 


combustible forms of construction usually employed 








THE PROTECTION OF MAIN BELT DRIVES 
WITH FIRE RETARDANT PARTITIONS 
WITH OBSERVATIONS ON THE SAFEGUARDING OF VERTICAL 
OPENINGS THROUGH FLOORS AND THE RELATION OF 
SUCHE PROTECTION TO THE SAFETY OF OPERA 
TIVES EMPLOYED IN MANUFACTURING 
ESTABLISIMENTS 
By (. IL. Smirn,.' Boston, MAss 
Non-Member 

The importance of safeguarding stairways by placing them 
in towers well cut off from the remainder of the building and of 
protecting the « penings mince Ly elevators through the floors has 
long been recognized. ‘Today more than formerly, these features 
are taken care of in the design of manufacturing buildings, in 
cluding also well arranged towers for the main belts or ropes 
where this method of driving Is emploved, lig. l shows how 
these features Tey be taken care of in a textile mill. 

~» The following remarks apply more particularly to the older 
manufacturing buildings and to those of more recent construc 
tion where the best principles of design of stair and elevator 
towers and belt and ropeways have not been followed. Neglect 
to safeguard vertical openings through floors has resulted in seri 
ous loss of life among occupants of the building. who found them 
selves cut off from their accustomed exits ly the rapid spread 
of fire up through such unprotected openings. 

3 In mills insured with the Mutual companies stairs and ele 
vators have generally been well arranged, and the fire protective 
devices such as automatic sprinkler systems, etc., have shown 
their value not only in reducing the loss of property by fire to 
a minimum, but also it has been demonstrated that approved 
construction, high standards of general order and neatness and 
eflicient. fire protection works as well to safeguard the lives of 
operatives employed. 

Kkngineer and Special Inspector, Associated Factory Mutual Fire Insur 


aunee Companies, ol Milk Street. 


Tue AMERICAN Society OF MECHANICAL ENGINEERS, 29 West 39th Street, 
New York. All papers are subject to revision. 
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t At the present time there are approximately 1,500,000 peo 
ple employed in the 2800 industrial works insured with the 
Mutual companies, located in 29 states of the Union and Canada. 
Since the inception of the system in 1835, there have been but 
32 deaths caused directly by fires in these properties and 21 were 
in a fire in an unsprinklered mill in 1876 before sprinklers were 
in general use. This would indicate that under present condi 
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tions, the loss of life would average less than 1 per year pet 
1.000.000, 

5 Of the total of 32 lives lost, poorly constructed beltways 
which allowed the rapid spread of smoke and flame were to a 
large extent responsible for the deaths of 25 persons. The need 
of safeguarding the vertical openings through floors around the 
main driving belts had been less fully appreciated. Conditions 
at these drives were aggravated moreover, because it was the 
general custom to enclose the belts with boxes of wood, which 
in some cases were about head high and in others extended to 


the ceiling. ‘The boxes tended to become oil soaked and to ac- 




















Cc. H. SMITH 741 


cumulate lint. A fire once starting at or near them would rap- 
idly make headway, being carried by the natural draft up 
through the mill. Such a fire would also be more or less sheltered 
from the action of the sprinklers in the room. 

6 The recurrence of several large property losses from this 
source led to consideration of this matter and measures were 
taken which have to a great extent eliminated the open beltway 
hazard from Mutual risks. In the experience of these companies 
there have been about 20 fires occurring in the vicinity of main 
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Fig. 2. SECTION SHOWING BELTS AND WOODEN BOXING BEFORE FIRE OF 
SEPTEMBER 15, 1907 


drives in which the open beltway was an important factor in 
the spread of the fire. These 20 fires resulted in a total loss of 
$2,721,635, an average of $156,082 per fire. Some of the larger 
of these losses occurred in the days before sprinkler protection 
was as complete as now, but the statistics showed that even with 
complete protection the open beltway was a serious hazard. 

7 The last bad fire from this source oecurred September 15. 
1907, at a cotton manufacturing establishment in Fall River. 
This is a stone mill, 339 ft. long, 74 ft. wide and five stories and 
basement in height with a 4-story wing, 94 ft. long and 65 ft. 
wide, projecting from the rear at the center of the mill. The 
engine room was located in the first story of this wing. The 
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744 PROTECTION OF MAIN BELT DRIVES 
though where possible it was arranged to have the partitions 
come over the beams. Although this form of construction for 
partitions has been largely used and with satisfaction, it would 
be possible of course to employ some of the special forms of 
studding now on the market which combine the studs and lathing 
in one sheet of metal. Details of the construction used are shown 
in Fig. 3. 

13 While in general the enclosures occupy only the floor space 
necessary for the main belts, it was endeavored to have them as 
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roomy as conditions of machinery installation would permit, in 
order to facilitate inspection and repairs to the main belts. Pro 
vision was made for taking down the lineshafting without dis 
turbing the body of the partitions, usually by placing the fire 
doors which gave access to the enclosure under the lineshaft, and 
providing removable wood tin clad panels constructed like fire 
doors above the latter. The main bearings were generally left 
outside the enclosures and to accomplish this the panels in front 
of the pulleys were sometimes recessed. 

14 It was also the endeavor to arrange these enclosures so 
that they would be as well lighted as possible by including in 
them windows in the side wall of the building or providing wired 
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glass windows in metal frames to admit light to the beltway 
from the room. Fig. 4 shows diagrammatically the completed 
work at the Fall River mill, and Figs. 5, 6, 7 and 8 are photo 
graphs of belt enclosures in different stories. The adaptability 
of the construction is evidenced in the sloping sides and offsets 
which it was necessary to make in many cases on account of 
crowded conditions in the vicinity of the main belts. 

15 While there is no claim that these partitions are as effi- 
cient in withstanding the action of a severe fire as a brick wall 
would be, they are undoubtedly effective in preventing the dan- 
gerous draft up through an open beltway. In an actual fire in 
one of the mills where this construction was installed these en- 
closures were successful in confining the fire to narrow limits, 
and undoubtedly prevented a very serious loss. 

16 Stairways. Where interior stairways are not properly 
enclosed in brick towers, it is possible to improve the conditions 
with enclosures of the same tvpe of construction as employed in 
the beltway work, although it would be much better where the 
appropriation can be secured to build a standard tower of brick 
or concrete, especially if the mill is of any considerable height. 
Placing the stairs and elevators in towers projecting from the 
mill wall frequently results in a vain of valuable floor space. 

17 The type of stair tower that has been developed in the 
factory buildings at Philadelphia is deserving of more general 
adoption as it combines with its functions of a stair tower that 
of a fire escape in the best sense. It consists essentially in a tower 
separated from the mill so that access to it can be had from the 
several floors of the mill only from an outside platform or from 
a vestibule which is open to air. Such a tower can never become 
filled with smoke from a fire in the mill. Many of the older mills 
in other sections of the country have stair towers that can be 
readily converted into towers of the Philadelphia type by closing 
the openings between the stair tower and the mill in the several 
stories and arranging for an outside platform in each story com 
municating from the mill to the tower. 

18 Klevator Enclosures. We have also found the use of ex- 
panded metal and cement partitions practicable for enclosing 
elevator wells that were not properly protected in the original 
construction of the building, or where they have since been added. 
The necessary openings at such elevator shafts should be closed, 
preferably with wood tin-clad doors of the type which serve as 
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safety gates as well. Where space does not permit of the installa 


tion of such doors, rolling steel shutters arranged to be automat 
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19 Other Uses. The average cost of partitions of the con 
struction advocated is from 30 cents to 33 cents per square foot. 

















hia. 7 Carp Room, Tuirp Story. ENps SLorep TO ECONOMIZE SPAct Not! 
Wire Giass Winpow AND Fire Door with REMOVABLE PANELS ABOVI 














Fic. 8 Carp Room, Turrp Story. Enp View or BELT ENciosure. BEARINGS 
ALL OUTSIDE 


These figures are for the work in place and include a contractor's 


profit. These partitions have been used with superior results and 
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not greatly increased expense over ordinary forms of combust- 


ible construction for the purpose of separating special hazards 


from the remainder of a manufacturing room. For such pur- 
poses as the construction of bins to contain inflammable stock, 
the segregation of waste working machines, construction of lac- 
quer rooms, ete., uses are constantly being found for this mate 
rial in manufacturing works. 

















THE LIFE HAZARD IN 
DUE TO INADEQUATE 


H. F. J 


CROWDED 


by PORTER 


BULLDINGS 


EXITS 


ABSTRACT OF PAPER 
Some seven or eight years ago the writer ends ored to empty a no 
fireproof crowded factory building by a fire drill and found to his surprise 
that a stairway, when the attempt was made to use t by a large number 


it different stories 


ng it simultaneously 


very limited 


apacity Ile was unable to empty the building until practically separate 
stairway from each story was introduced, and then the stream of people 
occupying each story flowed into its own stairway at the top and out at 
the bottom without colliding with any other people on their way down. 
The loft factory buildings have so many stories that iS impossible to 
supply separate stairways for each story ; consequently, some other method 
of giving safety to the occupants in case of fire must be adopted. The fire 
wall, bisecting these buildings from cellar to roof, allows all the occupants 
on one side of the wa to pass through the wall and to close the door, thus 
eniptying that side of the building, which may be 20, 30, 40 or 50 stories in 


minute, 
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THE LIFE HAZARD IN CROWDED BUILDINGS 
DUE TO INADEQUATE ENITS 
By H. F. J. Porter, New York 
Member of the Society 

Buildings in general are either non-fireproof or fireproof. The 
former can be compared to a pile of kindling wood out in the 
open, sometimes oil soaked and always ready to be set on fire. 
The latter are comparable to a stove full of fuel ready to be set 
on fire. In both cases the human occupants swarli irround in 
the interstices in the pile of fuel, and as soon as the fire starts 
those caught in the fagots have to work their Wil) down through 
the smoke and flames to the eround to save their lives. 

2 Factory buildings in particular are sources of great danget 
to their large number of occupants, both on account of their non 
fireproof construction and because of the obstructions to rapid 
egress, due to haphazard placing of machinery, furniture and 
partitions and the small number, size and character of the exit 
facilities. 

3 Of late. there has been advocated the unrestricted use of 
fireproof construction in the buildings themselves and the author 
has recommended the development of a form of exit drill of the 
occupants of each building to determine if, in the case of danger, 
the could escape readily from the building and if they could 
not, the alteration of the exits until they could. By = readily 
is meant within 3 minutes, for from many conferences it was 
found that people do not want, nor would it be safe, to remain 
in a burning building longer than that time. 

1 The capacity of a stairway, if time is not a factor and a 
stream of people pours into it only at the top and out of it from 
the bottom, is unlimited: but if time is to be considered the ca 
pacity is limited by its cross-sectional area. In a multi-storied 
building with crowds of people on each floor trying at different 


points in its length to get on to one stairway in a limited time, 
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the conditions are very different. If more people try to get on 
to the stairs from each floor than the section between that floor 
and the floor below will hold, a jam will occur so that the flow 
downward will cease. The capacity of this section is very 
limited. 

9 A crowd of people does not flow like a liquid composed of 
round smooth molecules. Their soft bodies are angular in shape 
more like pieces of rubber with wires in them and they there 
fore interlock. Clothes present rough surfaces causing friction 
and if the stairway is narrow an arch is apt to form across it 
which can become an obstruction in case of pressure from above 
such as actually to burst the stair rail or enclosing partition. 

6 The capacity of a stairway of the average height of from 
10 to 12 ft. between floors and not less than 22 in. wide would 
be one person on every other step or 10 and 12 per floor respec 
tively, and if the width is doubled (not less than 44 in.) so that 


two people can come down abreast, twice those numbers or 20 


and 24. If a stairway has winders in it, its capacity is reduced 
50 per cent. One person can descend a single flight of such steps 
10 to 12 ft. high in 10 seconds, striking a gait which he can main 
tain for seven or eight flights of steps. After that he woes slower. 
making the tenth flight in about 11 or 12 seconds. Every person 
added in single file adds 1 second to this time. A double file 
takes no longer if the stairs are double width. Thus it will take 
10 seconds for 10 or 20 people, that is, the full capacity of a flight 
ot steps, to come down one story. The capacity of a stairway) 
may be thus increased by widening it in multiples of 22 in. A 
crowd of people cannot be depended upon to come down more 
than ten stories. One or more of them will give out, and demand 
the attention of others. Those who do get down will be severely 
taxed. The total time required to empty a building is deter 
mined by the time required to empty either the floor farthest 
from the ground or the floor occupied by the greatest number of 
people. 
FORMULA FOR EMPTYING A FLOOR BY ONE STAIRWAY 

Number of couples (number of people divided by 2) 


Time of formation in line after signal, seconds 


Serer ee 10 
Time one couple takes to march to top of stairs, seconds 10 
Time each couple takes to pass through door at top of stairs, seconds 1 
Number of stair flights (one less than number of floors)..... f 
Time of one couple to descend one flight of stairs, seconds... 10 


Time of one couple to go from foot of stairs to street. seconds... ; . 10 
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Total time 7’ 30 + cl 4+ 710 

Kavample Time of empyting LOO people from tenth floor 

7’ 30 + 50 + 90 170 seconds 2 minutes, 50 seconds 

vam ple Time of empty ing a ten-story building w ith 20 peo 
ple on each floor is the same as emptying 20 people from tenth 
floor 

Tl = 30+ 10+ 90 130 2 minutes, 10 seconds 

7 Tests of the capacity of fire escapes in a limited time gave 
the following results: <A straight ladder, 2 per floor: ladder set 
at 50 to 60 deg. with the horizontal requiring people to go down 
backwards 38 to 4 per floor; stairs 30 in. wide, 10 to 12 per floor : 
and the modern outside stairway with a mezzanine platform 40 
in. wide, 20 to 24 per floor. the same as an inside stairway. lire 
escapes are usually SO exposed to flames from windows opening 
upon them that they are more often fire traps than fire escapes. 
They should be prohibited by law and safer methods of escape 
provided. 

oe) In order to insure the safety of the occupants of a building 
in case of emergency one of two things has to be done: (a) there 
should be two stairways so that if one is cut off by flames or smoke 
the other can be used and the number of occupants reduced on 
each floor to meet the limited capacity of the part of the stair 
way between floors, or (/) the number of stairways increased so 
as to have two separate and independent stairways from each 
floor to the ground with its own exit from the building. People 
can then pour into the top of whichever one is not cut off by the 
fire and continue down and out at the bottom without colliding 
with those from any other floor. Fire drills installed under either 
of these conditions worked more or less satisfactorily, and the 
author tried unsuccessfully for vears to have ordinances passed 
in New York City and legislation enacted at Albany, making 
them mandatory, but the expense of changes in the buildings and 
the idea of having employees walk out of a factory while manu 
facturing operations were under way, upon the sounding of an 
unexpected signal, did not appeal to factory proprietors as pra: 
tical. It required holocausts in New Jersey, Pennsylvania and 
New York finally to bring about the legislation in those states. 

9 As time passed, however, the author developed what might 
he termed an exit test in factories which presented the oppor 
tunity and found to his astonishment that almost without excep 
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tion, exit facilities adequate for handling the regular number of 
occupants under emergency conditions, were lacking. 

10 This situation has probably developed with the rapid 
growth of industry where a factory building had been built to 
accommodate a certain number of people, and then, as the busi 
ness grew, more people were accommodated without realizing 
that each additional person became an increment of danger to 
all. Or, if the danger was at all appreciated, some means of 
escape from windows was supplied which might be anything 
from a rope to a ladder. After this condition had become gen 
eral it crystallized into custom, and new buildings with exit 
facilities inadequate for their occupancy were designed, erected 
and accepted as safe. Ropes were followed by ladders, and these 
in turn by fire escapes which became in time an established neces 
sity. 
are 
expected to have it subjected to a working test, which it must 
pass before they vet paid for it: but architects and builders have 
never been called upon to demonstrate by actual test that the 


11 Engineers, when called upon to supply a mechanism, 


facilities which they have supplied in their buildings for the 
purpose of emptying them under emergency conditions will 
actually work, and this notwithstanding repeated instances of 
panic congestion on stairs. of people being burned to death on 
fire escapes, of elevators sticking from the warping of their run 
ways from heat, ete. 

12) When subjected to test these exit facilities in many build 
ings have been found Lo he entirely wanting in adequacy, and 
when this fact was brought to the attention of those who were 
responsible, it has been surprising to find how readily they ac 
cepted the criticism. On the other hand, those who Possess these 
unemptiable buildings are skeptical of such statements and un 
willing to be persuaded that the buildings are not safe. They 
point to all the other buildings erected by reputable architects 
and builders and naturally are incredulous. 

13 In order to empty these buildings. additional stairways 
had to be built and fire drills developed to take the people out. 
Such changes in the building are expensive, for two stairways 
have to be installed from each floor to the eround, so that if one 
is cut off by a fire, the other can be used. In many storied build 
ings the number of stairways required hecomes impractical. In 
addition fire drills are expensive to operate, for they involve not 
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only loss of time of operatives and a break in the continuity of 
the process of manufacture, but the actual going down stairs and 
return of people, some of whom may be lame, others affected by 
weak hearts or lungs, others anaemic or organically weak, reduce 
the efficiency of the working force for a very appre lable time. 
If the drill takes place at the end of the day this criticism might 
be modified shghtly. 

14 Such is the situation in the usual tvpe ol factory building 
to be found in the average town where ground is cheap, build 
ings large and stairways broad. Turning now to the loft build 
ing used for factory purposes, the conditions as regards empt 
ability are found to be very much WOTSt ana h ive to be corrected 
ina different manner. 


Ld Let lls consider for the nioment r one-stor or oroun 


floor factory building with a doorway at each side. one of 

is cut off by a fire. The people can march out horizontally 
through the other doorway and nothing will impede th hor 
zontal exit except the size of the doorway. Tf this ts 22 in. wide, 
1 single file of people can pass out in an orderly manner at tl 
rate of one person every seco] «| If it 1 14 in. wide. a line of 
people two abreast can pass out in the same time. One hundred 


people can inake their eXIt through one 44 in. door. ther fore, 1D 
DO seconds, or say one minute. 


16 Now put inother factory On top of this one with one hun 


dred people in It. The clo« rwa at each <—Kie \ il] nave to 
open on stairways which lead down to the doorways consti 
tuting the exits fron, the factory helow. Supp ea fire occurs 


on the floor below, « utting off one of these exits. the 100 people 


on the lower floor immediately pl weed to make their horizontal 


exit, while those on the upper floor proceed to make a vertical 
downward exit to reach the doorway out of which those below 
are moving, The result IS of COUPSe a coll S1on. the tream of 
people from upstairs coming down upon the stream of people 
on the ground floor on their way out This collision prevents 


both the up-stairs stream from coming down and the down-stairs 
stream from going out. There is a complete lock, and the build 
ing does not empty. 

17 Not only have we put one factor, on another in the case 
of our loft building, but we have piled factory on factory until 
we have from 10 to 30 and more, one on top of the other: and 


each employing from 100 to 500 or more people In case of 
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emergency as in the Asch Building fire, there are only two 
courses for the occupants: one is to burn to death, and the other 
to jump to death—* to burn up or jump down.” 

1S It is impossible to reduce the number of people per floor 
to the capacity of the stairs, sav 24 per floor. Even if that num- 
ber would be all that a business required, in case of emergency 
they would have to vo down stairs, and it is a physical imposs! 
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bility for people to stand the exertion of a trip down more than 
ten stories without resting; and when they stop to rest they block 
the stream and obstruct its exit. Under these circumstances it 
is necessary to develop some other method for people In high 
buildings to secure safety. The following suggestion is offered 
to meet the situation: 

19 It has been seen that a horizontal escape by people on the 
ground floor is readily secured. Let us see if a horizontal escape 
to safety for people at any height from the eround can be devel 
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oped. Suppose a wall is built across the building from cellar 
to roof practically bisecting it in a way so as to have a stairway 
and elevator on each side. This wall should have at least two 
doorways in it at a considerable distance from each other and 
closed by self-closing fireproof doors (Fig. 1). 

20 It is improbable that a fire will occur on both sides of this 
wall simultaneously. It could occur only by incendiary origin, 
and that would hardly be possible in working hours. Should one 
occur on either side, the people on that side would go through 
the doorways in the fire wall, close the doors after them and 
be perfectly safe. That half of the building in which the 
fire might be should be emptied in less than a minute if there 
were no more than 100 people on each floor to pass through one 
doorway 44 in. wide. If the principle of the horizontal escape 
presented by the fire wall is included in the design of new build- 
ings a most satisfactory method of securing safety at compara- 
tively small expense will be offered. 

21 In every Way possible the horizontal escape should be de- 
veloped in old buildings and the vertical escape subordinated. 
Factory buildings adjoining one another may have doorways 
through their sides connecting them on various floors closed by 
fireproof self-closing doors, or may be connected by outside bal- 
conies built around the party walls: or, if of different heights, 
doors in the sides of one may lead out on the roofs of the others. 

22 ~The fire wall bisecting the building as described makes 
practically two buildings, each prov ided with elevators and stair- 
ways. A fire on one side of the wall would be confined to half 
the building, and therefore the property loss would be reduced 
one-half. Only one-half the people would be endangered and 
have to move, and the distance they would have to go would be 
only one-half what it would be if they were on the ground floor 
of a building without a fire wall. They could remain on the 
same floor till the fire was extinguished, or could go down to 
the ground by the elevators operating under normal conditions. 

23, The fire wall eliminates the necessity for a fire drill with 
its accompanying objections. Of course all buildings occupied 
by many people should have a fire alarm signal system in them 
to advise the people promptly of their danger. In buildings 
where there is a fire wall the signals should be arranged so that 
in case a fire should occur on one side of the fire wall on any 
floor, a bell on each floor on the same side of the fire wall would 
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ring, indicating on which floor the fire is. Then all the people 
on that floor and above it should pass through the fire wall and 
close the doors. Those below need not disturb themselves until 
the fire threatens them, and then they too can pass through the 
fire wall. 

24 There are certain other safety devices which should be 
supplied in factories to protect the lives of the operatives from 
fire. One of these is metal-framed windows with wire glass. 
These are made so as to close automatically in case of fire, thus 
preventing the latter from spreading upwards from floor to floor 
outside side of the building. 


25 Another safety device is automatic sprinklers which serve 
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Fig. 2 DEPARTMENT StToRE FLOOR PLAN SHOWING PRESENT ARRANGEMEN' 


OF FIRE WALLS, ELEVATORS AND STAIRS 


to extinguish fires in their Inciplency. All doors should be made 
to swing outward, and where they open on a hall or stair land 
ing they should be vestibuled, so as not to obstruct the passage 
Way. Sliding doors should be avoided if possible, as they are 
apt to stick or jam by pressure of people upon them. 

26 Each floor of our typical loft buildings Is say LOO ft. by 
100 ft. by 10 ft. and therefore contains 100,000 cu. ft. of air. The 
laws of New York and many other states require 250 cu. ft. of 
air per person as a limitation of occupancy. This limits the 
number of people per floor In a building of this size to 400 and 


if the stairways were 44 in. wide (and there are none now over 
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66 In.) at most only 40 per floor could possibly go down them 
even 1f the other 360 would let them. 

27 »=With the fire wall only 200 of the 400 people on each floor 
would have to move, and if there were two doorways in the fire 
wall at some distance from each other, they could reach safety 
through them in one minute, or if one were cut off by the fire. 
ill could Dass through the other easily in two minutes. More 
doorwa\ can be 1] troduced. ima thus the time of exit could 


he lowered st ll further. 














25S An effort is being made to increase the amount of air 
space required per perso! from 250 to 500 cu. ft.. which would 
reduce the number of people pel floor to 200, of who only 100 
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would have to m ‘ i! oul enstil reach ifeltvy In one 
bryuit 
20 Phe tei) , rnd elevator lhourlal by closed in. fire 
proof walls to prevent a fire on one floor continuing upward and 
etting the othe floors on fire Phe elling of t e basement where 


the machinery 1 located should b hreproe I. anal hould not he 


preres mside of the luildine ~() that MT fire there \ ould not reach 
the el itor shafts. 


30 Tire escapes which are simply stairs and possess danger 


ous features not only of limitations as to size, but of accessibility 


for flames and smoke, should be looked upon as evidence of the 
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incompetence or ignorance, or worse, of the architect, builder, 
or owner, and prohibited by law under a heavy fine. They are 
not only dangerous to life by giving a false confidence in their 
adequacy for esca pe, but they destroy the appearance of the 
building. Our cities should be built without such architectural 
blemishes. 

31 Fire escapes of the chute type are tubes with a smooth 
helix instead of steps. If the only opening is at the top they have 
considerable capacity. They soon rust, however, and at best are 
not to be considered seriously in comparison with other means 
of safe exit. People cannot enter them at different floors while 
a stream of people is passing down from above. 

32 The smoke-proof tower, claimed to have originated in 
Philadelphia, is the latest improvement in the line of fire escapes. 
It is simply an enclosed stairway on the outside of a building, 
but cannot be reached except by going out of doors. Its special 
claim is that smoke and flames cannot get into it. It has, how- 
ever, no more capacity than any other stairway, and as its ap- 
proach is always open to the weather and its interior is always 
more or less dark, it is never used in ordinary service and be- 
comes neglected. These monuments to architectural incom 
petency can be seen here and there filled with the dust and ac- 
cumulated rubbish of every unused open space. When a time 
arrives for using them everybody has forgotten their existence. 
During the last year or two, notwithstanding the protests of 
many, a great many new buildings have been constructed, espe- 
cially in New York City, with these monstrosities on them, and 
have been accepted by the Building Department in all serious- 
hess, 

33 The fire wall should be introduced into all buildings 
where the public congregates in large numbers. Large depart 
ment stores, which on certain days are said to accommodate sev- 
eral thousand people per floor, are very dangerous places at 
present. A fire, or a panic without a fire, might cause a fearful 
tragedy. It is criminal for their owners to object to fire walls 
and offer as an excuse that they would obstruct the vista. Cer 
tain cities require fire walls in such buildings now as a property 
protection, and the vista is dispensed with without comment. 
The department stores of Philadelphia are so divided; John 
Wanamaker’s new store there is divided by two such walls as 
shown in Fig. 2. The exit facilities in it, however, are badly 
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arranged, for the architect apparently did not think of the life 


hazard of its occupants, and designed the fire walls to protect 


property only. Mig. 3 shows how the building might he rede 
signed sO as to be safer. It should he noted that the el Vialol 


are removed from the fire wall 0 that people ti'\ Ing’ to go down 


in them would not block the doorways of the fir vall 


ind pre 
vent others COMmnNEe through then. he stairwa vi ll ite 
is far from the hire wall IS POSSIDI|eé and sho ld be enclosed 


fireproof partitions. 


34 Churches, assembly hal und similar ground-floor build 
Ings should have their floor fireproof and hplerce | so that ar 
fire occurring 1) the basement ( ad not endangel the or pant 
of the main building. 

> Moving pieture buildings. enter te. shi e rec 
signed (Kio. 4+) People come out of them b the w { ( 
In, and in case of emereve! crowd into the 1 
q hese aisle houla be turn ! the rool inal r | ec'l 
to courts opening on the street 1 wav such that strea of 
people will not eollide Pha ol baleone i] WPalleri 
should have fovers beh ills with separate tant 
street ett so that patrol | not have to 1 neal { 
making their exit from the lowe) {loo} 

36 Kvery school building ould be divided b 1 fine 
providing a horizontal exit on each floor, so that thi Ire 


will not have to he drilled to vo down fair In case of tive 


3/ Hospitals where thi t¢ ire bedridde tit 
invalid, imbecile. or oth ry e | Ipless. can be m rele ife b {| 
introduction of the fire wall between wards. and in case of fi 
those who are heh lley ! ( ieeledd on their beds th ‘OUgT 
the doorwavs. ind those vho are 1) ind mooutl Can Wa Ik {| roug| 
them. 

Ste! Hotels ana part rit vs i! oO en ly ive i] 
wall developed in them that it need onlv be referred 1 
Passing. Keven the pry ile] ene wher onl 1 te POD 
occupy a floor can be made safe in this way Phi ick stairwa 
should be enclosed in a hrepre Ol partition, al doin case of a fi 


instead of evervbody lavine to go down stairs thro on the 


smoke and flames, or hay Inge to lump from windows. the peopl 


on each floor have simply to pa throueh the fire proof door i! 


go down stairs in safety In large residences where there 


] 


servants’ quarters In connectiol 


h the back stairs, the build 
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ing would be bisected and the people on either side of the wall 
would be able to carry their clothing and perhaps much house 
hold and personal property to safety. 

39 Two years ago the National Fire Protection Association 
appointed a committee of which the author was a member to 
draft suggestions for the organization and execution of fire 
drills. This committee made its report to the annual meeting 
of the association held in Chicago last May. and it was adopted 
with slight modifications. A prefator\ note to this report Is as 


follows: 


Man o-called fire drills, outside fire escapes, and similar practices and de- 
vices are generally insufficient, often dangerous, and therefore misleading sub 
titutes for rational exit facilities, and are a manifestation of improper desig1 
ind construction of our buildings \ stairway connecting many stories will 
rccon da limited number of peopl Stairways are, therefore, dan 
ero meat f exit for crowd Congestion is bound to occur in them when 

d und tress of excitement owing to their limitation 

The primary object of the exit drill is to determine if the building 1 roperlh 
designed that in the emergency of a fire its occupants would be able to effect 
their ¢ « readily without the probability of injury from stairway or other 

which inevitably causes pani This test should be occasionally 


ited to insure the continuous maintenance of safe condition 

L() The author advocates legislation, requiring (a) that arehi 
tects and builders be prohibited from designing buildings which 
cannot be emptied within 3 minutes after a given signal: (+) 


that the municipal authorities be required to institute an exit 


test in each building to determine. before it is accepted, if it ean 
he emptied of its occupants in 3 minutes. If it cannot pass this 
test it will not be accepted and must be altered until it can pass 
the test. (¢) Afterwards the proper authorities will be re 
quired to repeat the exit test from time to time, to see that the 


safe conditions o1 iginally established are maintained. 
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PRACTICAL OPERATION OF GAS ENGINES 
USING BLAST-FURNACE GAS AS FUEL 
By CHarLeS C. SAMPSON, JoLieT, ILL. 


Member of the So« iets 


The question of the operation of @as engines using blast-fur 
nace gas as fuel includes several lnportant factors outside the 
actual operation of the engines themselves. It will therefore be 
aside from the present purpose to do more than state that the 
usual blast-furnace gas has the following composition : 

Per Cent 

Carbon monoxide : 
Carbon dioxid . , iZ 
llydrogen 
Methane 
Vapor of water 
Nitrogen nS 
and a calorific or heating value of about 900 eal. per cu. m.. and 
gives a consumption of 3 cu. m. per i.h.p. in the engine. 


CLEANING OF THE GAS 


») 


2 One of the most important of these factors and one which 
held back the general use of these engines many years Is the 
cleaning of the Cas. As delivered by the furnaces to the down 
comer the gas contains normally from 3 to 10 grains of dust per 
eubie foot of dry gas, but at times of slips or other sudden 
changes in the furnace, it carries much more. For use in engines 
the gas must be cleaned at most to 0.02 grains of dust to satisfy 
the requirements of the engine builders, but even this figure is 
Loo high to satisfy the operating engineer since it Is possible to 
clean the gas to 0.005 or 0,006 grains per cu. ft. with great benefit 
to the engines. 

has three 
stages: (@) dry cleaning to 1, to 2 grains per cu, ft. which 


3 The method of cleaning most used at present 


l ~ 
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always done by the blast-furnace department; (4) primary wash 
ing in static washers to about 0.15 grains per cu. ft.; (¢) dynamic 
or mechanical cleaning in highly developed machines to 0.015 
or less. The last stages are usually handled by the gas engine 
departments, though as the furnace men realize more and more 
that a cleanliness of 0.2 grains per cu. ft. or less is of great benefit 
to the stoves and boilers they will take over the second stage, 
lea\ ing only the final cleaning for the Fas engine department. 

t The dry cleaning is done in dry dust catehers, the standard 

design being a large diameter. vertical, evlindrical shell into 
which the gas enters tangentially near the top and leaves through 
a vertical outlet pipe which extends about two-thirds down from 
the top. These dust catchers remove the heavier particles of dust, 
but their efficiency is only about SO per cent as they pick up, or 
perhaps do not drop, the finer dust which is carried on by the 
upward current of gas to the outlet. 
5 The refinement of design in dry cleaners has advanced ma 
terially in the past three or four vears, as shown in the modern 
apparatus resulting from the careful study of the problem. One 
of the latest of these is the centrifugal dust catcher shown in 
Kig. 1. This device makes use of the centrifugal separation of 
dust from the gas as it passes inward through a evylindrical 
spiral opening into a dust basin at the bottom. The gas enters 
at the top of the outside, leaves at the top of the inner end of 
the spiral and passes upward through an extension of the pipe 
around which it is wrapped. The gas passes free of all obstrue 
tions at the upper end of the spiral while the dust separated 
drops to the bottom through the open end. There is no tendency 
for the gas to pick up the separated dust and carry it out as is 
the case in the older types of dry cleaners. 

6 It is frequently found that sudden changes in the direction 
of flow of the gas, as at water seals or other necessary bends in 
the pipe, are quite efficient in the removal of the dust. In on 
ease gas carrying about 5 grains per cu. ft. passed through four 
sharp bends and gave all dust but about 2 erains per cu. ft. For 
this reason every part of the dry gas main where such bends are 
necessary can be made to assist materially in the cleaning of the 
gas, if pockets are added equipped with valves so that the dust 
can be conveniently removed. 

7 Where long gas mains are necessary they can be made to 


add to the cleaning of the gas by building them in successive 
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lengths with sufficient rise and fall to allow the dust to settle in 
pockets at the bottom angles for cleaning. If the eas for any 
reason moves slowly in a long main the loss of heat through the 
pipe will probably reduce the temperature below the dew point 
and thus condense some of the moisture carried with the gas 
from the furnace and cause the deposit of wet dust which adds 
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hic. 1 CrenrriruGaL Dust CarcHEer 
greatly to the cleaning plant labor. This is especially apt to 
occur where two or more groups of furnaces supply one washing 
plant; the gas from the one with the lower lop pressure will 
move slowly or even reverse its direction of flow at times, allow 
ing excesslve cooling and the resulting condensation. This con 
densation will begin when the temperature is reduced to 115 deg. 
to 120 deg. fahr. and will of course give more trouble in winter 
when the condensed moisture will freeze in the dust valves and 
drips and require continual thaw ing to allow its removal. 
8 It is possible to keep the gas mains clean without taking 
them out of service if they are equipped with sufficient openings 
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to allow every part of the pipe to be reached with a stream from 
a high-pressure water system, and with valves or doors at all 
low points for the removal of the mud washed down. The mains 
near the furnace of course do not need this equipment as they 
can easily be designed to make them entirely self-cleaning, while 
it is quite necessary that long mains where condensation may 
occur be so equipped. 

9 The present primary washers (the first stage of wet clean 
ing) are of the static scrubber type and include all those in which 
the gas passes through a stationary shell without moving parts, 
the water for washing being supplied either in spray or sheets. 
The spray and hurdle, Mullen, baffle, and rain type scrubbers 
come under this classification. 

10 The spray and hurdle system is preferred on account of 
its better distribution of water, and since it is self-cleaning it 
needs inspection only after long periods of operation. Several 
of these scrubbers have been opened after from one to three years’ 
service and in every case have been found perfectly clean and 
required no repairs whatever before being returned to service. 
The wood was in good condition as it is continually wet and 
oxygen does not have access to it to start decay. In the rain or 
bafile types the gas is more apt to channel and travel up one side 
of the scrubber and the water down the other. 

11 It is important to secure uniform distribution of the gas 
as well as of the water in any serubber. For the inlet a cone 
about two-thirds the diameter of the shell with a cone shaped 
ring below it open in the center about one-half the diameter of 
the shell will give good distribution. These should both slope 
about 45 deg. to keep the mud from remaining on them. 

12 Two outlets at opposite sides of the top are better than 
one on account of the deflection of the water by the gas currents 
if only one is used. This is particularly true if the water is 
sprayed by falling on spray plates as the gas current may then 
be strong enough to blow the water clear of the plate and thus 
entirely lose its effect. Spray nozzles are not subject to this fault 
but are not able to handle water that has much dirt in it without 
a great amount of attention. 

3 In designing the scrubber bottom, its foundation and the 
basin and overflow for the outlet water, it must be remembered 
that while the usual working pressure will be from 6 in. to 18 
in. of water, a slip will give pressure of from 40 in. to 50 in. for 
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a short time. A normal head of water of 36 in. from the bottom 
of the scrubber to the water overflow level with the basin walls 
24 in. above this and an emergency overflow 4 in. below the top 
of the basin walls will care for slip pressure without blowing 
out any gas or overflowing the basin into the yard. The bottom 
of the basin wall will be self-cleaning if it has a steep slope and 
the outlet pipe is from the center of the bottom. The whole 
design of scrubber and basin must be examined to eliminate all 
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Fic. 2. Scruspsper Botrrom 
places where mud can remain long enough to cake. Fig. 2 shows 
this arrangement of scrubber bottom. 

14 Should the water overflow pipe be stopped even for a 
short time the heavy mud will settle to the bottom of the basin 
and when the overflow pipe is cleaned there will be such a quan- 
tity that even the extra head of water to the emergency overflow 
will not force it out. For this reason the forming of heavy 
chunks must be prevented as much as possible and provision must 
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be made for stirring the basin water both with hoes or rakes and 
with a stream of water from the end of a pipe which can be 
thrust into all parts of it. It will be found convenient also to 
have the pipe bent at the end so that the stream can be directed up 
the overflow pipe to furnish additional head for starting the flow 
when necessary, or a special pipe with return bend and _ short 
nipple to thrust down the overflow pipe itself will surely be able 
to start the flow. 

15 The final stage in cleaning is done with mechanical scrub 
bers or washers. These are highly developed and the Theisen 
patented gas washer has been in the lead for several years 
though other types are now being worked out, their builders 
claiming better results with less water and power consumption 
than the Theisen. The Theisen washers require about 3 per cent 
of the power-plant output for their operation and from 16 to 
18 gal. of water per 1000 cu. ft. of gas cleaned, which added to 
the 75 to 80 gal. required in the serubbers makes the total from 
90 to 100 gal, for the whole cleaning process. The newer ap 
paratus, which are along the lines of the mechanical disinte 
grator, claim to use about 20 gal. of water per 1000 cu. ft. of gas 
for the whole cleaning process and to operate on less power than 
the Theisen washers. 

HOLDERS 

16 In blast-furnace gas-engine plants the engines are entirely 
dependent upon the continuous supply of gas from the furnaces: 
a 100,000-cu. ft. capacity holder can only be considered a pressure 
regulator with capacity for enough gas to allow retiring in good 
order when the gas supply is cut off for any reason. Thus in a 
1000-kw. plant with such a holder the gas on hand would operate 
the plant only for about 25 to 30 minutes and should not be 
counted on for more than 15 to 20 minutes. This in an emergency 
would give time to notify the various departments using power 
and allow them time to prepare for a shutdown. 


17 The quantity of gas consumed by the engines is regulated 
by the governor to suit the power output, but since they must 
be supplied with gas at uniform pressure for satisfactory opera 
tion, it is ne essary to regulate the eas supplied by some type of 
gasometer. This is best done by a gasometer of capacity such 
that the pressure fluctuations are not noticeable at the engines. 
and since it is well to have an emergency quantity of vas the Pas 


holder itself will meet both demands at once if supplied with 
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an eflicient reculation valve. The holder will regulate the pres 


sure perfectly between the maximum limit of the total quantity 
of gas that can be forced through the mains with the furnace 


pressure available assisted by the gas washers and the minimum 
limit of the leakage at the regulating valve. 


18 


quantity at the secondary washers since at times of very light 


loads the gas pressure between the holder and washer may blow 


out drip seals or cause dangerous was leaks. This ean be cared 


There should also be the possibility of regulating the gas 
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ria. 3 ARRANGEMENT OF REGULATING VALVE FoR Gas HOLDER 


for by the installation of butterfly valves with quadrants either 
before or after the mechanical washers. The latter is to be pre- 
ferred for then the gas remains longer in the washers and receives 
additional cleaning. 

19 <A good regulating valve at the holder is a butterfly valve 
attached by means of levers and cables to the holder bell so that 
it will remain wide open until the bell rises within a few feet 
of its upper position, and close gradually till at the highest posi- 
tion it is completely closed. The arrangement shown in Fig. 
works satisfactorily. The weight 





A must be heavy enough to 
close the valve and the weight #2 must be heavy enough to open 
the valve and also lift the weight A. 
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20 All exposed water lines must be protected from freezing. 
This is especially true of the supply to seals, drips from the gas 
main, and any line that does not have a continuous flow. With 
good water separators after the secondary cleaning apparatus, 
freezing weather or even 8 deg. or 10 deg. fahr. below zero, will 
not cause trouble in the gas mains themselves, though any valves 
which may be nearly closed or which are closed part of the time 
must be carefully protected. The butterfly valve for regulating 
the gas should be enclosed in a tight box with steam coils to keep 
it in working order. This also is true of the valves at the gas- 
washing plant unless it is possible to install them within a heated 
building. 

21 The water in the gas holder must also be warmed. The 
exhaust from the regulating valve coil will easily keep the holder 
water warm enough to prevent freezing except in the coldest 
weather (under 0 deg. fahr.), when it is usually necessary to sup- 
ply additional steam through several nozzles arranged to set up 
a circulation of the water around the tank. These should be well 
down in the water or ice will form on the lower part of the shell 
and build in toward the center and prevent the lowering of the 


bell. 


22 During the time the holder water is warmed it is impor 


tant frequently to observe its temperature, if too hot it will 
charge the gas with water so that condensation and freezing will 
take place in the gas-engine supply pipes. When the water cir- 
culates properly in the holder it is not necessary to have it any 
warmer than 38 deg. or 40 deg. fahr., while a rise to 65 deg. or 
70 deg. will give trouble. 

23 If the gas holder is not visible from the gas-washing plant 
the operator needs a visible signal to give him its position, also 
an audible signal to inform him if it should lower beyond safe 
working position, the amount of the drop allowable before the 
audible signal operates being determined by the position of the 
regulating valve at the holder. The drop should be less than 
an amount to give a complete opening of the valve. The gas- 
washer operator should have telephone connections with the en- 
gine room, besides the usual whistle or bell signals which are 
used to notify him of the starting or stopping of engines. He 
should also be in close touch with the blast-furnace department 
in order that any change in the gas supply can be known in 
advance. 
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RELIEF DOORS 

24 In all gas pipe lines so-called explosion doors are installed. 
These are as a rule useful only for access to the main for clean 
ing, usually being made of cast iron and hinged: on account of 
their weight and method of attachment the moment of inertia 
is so great that they will not open quickly enough to prevent the 
destruction of the main in which they are installed. Any gas 
main that will support itself over the span usually employed will 
easily stand any pressure that can be produced in the cleaning 
plant, and the use of these valves or other relief valves is not 
necessary. ‘The inconvenience of escaping gas makes it advisable 
to design them as cleaning doors only, and to arrange them with 
a clamp fastening to avoid this inconvenience. If it is thought 
necessary to instal explosion doors or valves I would suggest the 
use of sheets of light material arranged in frames so that they 
will be blown out should an explosion occur in the main. 

25 ‘The best protection from explosions is careful operation, 
especially to guard against a reduction of pressure of gas at the 
furnace side of the cleaning plant due to no air being drawn into 
the main at the stoves, and to see that no piece of apparatus is 
put in service with air trapped so it can be mixed with the gas 
and sent along to the engines. 

RECORDING INSTRUMENTS 

26 Thermometers and pressure gages for indicating the tem 
perature and pressure of the gas: entering the cleaning plant. 
between the primary and secondary washers leaving the latter, 
and before and after the gas holder, form important parts of the 
gas-cleaning system. The ordinary gas works thermometer with 
a stem reaching about 8 to 10 in. into the gas mains are to be 
located at each of the above points, while pressure gages of the 
U-tube type with inches of water as a measure of the pressure 
can be located in the gas-washer building and connected to these 
points by 3¢-in. or 14-in. gas pipe. Recording gages should be 


used in connection with the indicating water column for the gas 


| - 


pressure at the entrance to the cleaning plant and in the 


I 


main leading to the gas holder. 
LOG RECORDS 
27 


‘ 
= 


The successful operation of the gas-washing plant is very 
much advanced by the proper understanding of the meaning of 
the variation shown by these thermometers and gages. For this 


reason it is important to keep a record of these variations on 
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carefully designed daily log sheets with at least eight daily nota 
tions. The gas-washer operator soon learns to interpret the rage 
and thermometer changes, and will often foretell serious trouble 
by such understanding. For instance, the partial filling of a 
water seal is indicated some time before it will cause trouble by 
the swinging of the water in the U-tube, this movement being so 
markedly different from any other that he knows at once the 
trouble and from the location of the gage can easily tell which 
seal is filling. 

28 The daily log sheets should have space reserved for the 
operator to note any unusual occurrence and the work done to 
keep the plant in condition. It should be in fact a complete re 
port of each day’s work to the engineer in charge, keeping him 
in close touch with the changing conditions in the as cleaning 
system. 

ENGINE STARTING 

29 A second most important factor in successful gas-engine 
operation is good engine operators, and the same characteristic 
which are valuable in steam-engine operators are valuable in thi 
gas-engine engineer. 

30 The operation of the engines themselves is exactly similar 
as far as the running gear is concerned and it is only the fact 
that the gas engineer is fireman as well as engineer that makes it 
necessary that he be more alert and watchful. Economical opera 
tion of gas engines on the same account requires that the engine 
operator must have his sense of “ the feel of the machine” well 
developed. 

31 Compressed air at from 150 to 200 lb. per sq. in. pressure 
has proved satisfactory for starting gas engines and is especially 
desirable on account of the ease with which a suitable quantity 
can be stored under pressure ready for use at any time. 

32 In a starting system of 2000 cu. ft. capacity the air pres 
sure is lowered about 20 lb. in starting one 3000-kw. twin-tandem 
unit, and since 150 Ib. pressure is suflicient for a start there is a 
possibility of at least three starts from 200 lb. initial pressure, 
which is certainly sufficient to get under way even during the 
excitement of an emergency shutdown. 

33 Record was kept of the pressure drop in starting an 1800 
h.p. twin-tandem Allis-Chalmers engine from an air system hay 
ing two tanks of 1100 cu, ft. capacity each. This record included 
19 starts, 16 using the full capacity of the system and three with 
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one tank out of service. This record is plotted in Fig. 4 the pres 
sure in the system being shown as ordinates and the pressure 
drop as abscissae: the 16 starts with complete air system in use 
are indicated by circles and the three that were made with one 
of the air tanks shut off, by crosses. It may be noted that the’ 
quantity of air required to start the engine was about the same, 
regardless of the pressure in the air tanks. 

34 The necessary capacity of air tanks and air compressors 
for a given plant depends upon the number and size of engine 
units, and the frequency with which they may need to be started. 


After the engine operator becomes familiar with the operating 
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peculiarities of the engines he should be able to start them at 
intervals of from 4 to 8 minutes and not lower the air pressure 
more than the compressor can make up in that time, if an engine 
lowers the pressure 8 Ib. per sq. in. in a 2000-cu. ft. capacity sys 
tem, the compressors should compress 5 15 of 2000 1060 cu. ft. 
free air in the maximum time allowable between starts or say 
10 minutes. This would require two 106-cu. ft. compressors. 

35 For the ordinary blast-furnace gas engine plant of from 
three to six engines two air compressors of 100 eu. ft. capacity 
and air tank capacity of 2000 cu. ft. are quite sufficient, while 
for more than six engines the compressor capacity should be in- 
creased rather than the tank volume. At least one of the com 
pressors must derive its power from some source outside of the 
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gas engine in order to be able to start the plant if all units should 
be down. 

36 It is important to keep the water jackets thoroughly clean 
and the item of jacket cleaning should appear regularly in the 
engine operation schedule. This cleaning requires careful atten- 
tion since, with the class of labor usually put on this work, it will 
be slighted in the places where the most care is needed. 

LUBRICATION, CLEANING OIL 

37 The question of lubrication is one of so many variations 
I can only say that for general lubrication of such as main bear- 
ings, crosshead and crankspins and crosshead slides where the 
rubbing surfaces are at room temperature, an oil of the following 
physical characteristics has given excellent service: 

Specific gravity cae SSS 


Viscosity (Tagliabue)............. 210 at 70 deg. fabr 


2 Ek re . small .. od deg. fahr. 


Flash temperature ; ere, 
38 This service also includes satisfactory separation of water 
and dirt by settling and filtration. On account of the almost 
certain mixing of water from the cooling svstem with the sys 
tem oil, it is necessary to provide means of separating the water 
and oil in the filtration process and it can be done thoroughly 
only by heating the oil to about 160 deg. or 190 deg. fahr, and 
giving it time in a quiet condition to allow the separation. <A 
large part of the dirt will settle with the water. Such that does 
not, must be removed by filtration through fine cloth either of 
organic fiber or of fine wire. The latter is more to be desired 
because of the ease with which it can be cleaned. 
39 =A good oil-cleaning system giving excellent satisfaction 


consists of one 1500-gal. water-separating tank, shown in Fig. 
with a heating coil over which the oil flows as it enters on return 
ing from the engines, and an adjustable automatic water overflow 
to discharge the separated water, two settling tanks of the same 
size through which the oil passes in tandem to allow time for 
quiet settling of dirt particles, and a filter unit with 20 filter 
bags, 10 each in two filter tanks. 

40 An extra tank is used when either of the other three is 
out of service for cleaning. An auxiliary tank of about 200 gal. 
capacity is used for “ boiling up” the sludge taken from either 
of the large tanks or the filters at time of cleaning as well as such 
dirty oil as can be drawn off daily from the bottom of the over 
head oil tank. 
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41 This system is shown in Fig. 6. The oil from the engine 
drips enters tank A over the steam coil, flows down through the 
inner cone then up and out the overflow to C and PD, thence to 
the filters ¥ and G through /, which is also a water separator. 
The clean oil is pumped from the filters by one of the pumps at 
AY, which are in duplicate, to the overhead engine supply tank 
in which the quantity of oil on hand is shown by an index on a 


large gage visible from the engine-room floor. Gage glasses on 
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hic. 5 WaATER-SEPARATING TANK FOR O1L-CLEANING SysTEM 


each tank show the level of the line between the oil and water 
both as an operating convenience and as a means of checking 
the quantity of oil used during the month. The separated water 
flows down the inside of the cone in A to the bottom of the tank 
from which it flows through the automatic overflow /7. The nip- 
ple in the tee at 77 is adjustable so that the water in A can be 
held at the level found best in operation. 

12 A part of the dirt is oil-coated so that it floats between 
the water and the oil and will accumulate until its removal is 
necessary. The oil from the engines is then turned into tank B, 
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the supply to VU and DP being kept up by stopping the water over- 
flow and filling A with water as long as good oil flows out. The 
water is then drawn off to the sewer and the sludge pumped into 
the boiling tank J where as much oil is reclaimed as possible 
The other tanks are cleaned in the same way. There are pipe 
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Fig. 6 Om-CLEANING System: A anp B, WATER-SEPARATING TANKS; F AND 
G Fitters; J Boring TANK 


connections from the bottom of all tanks to one of the pumps, 
also from the discharge of this pump to the tank /. 

43 Such an oil system will keep the oil clean for a plant cir- 
culating 500 to 600 gal. per hour. Of course some oil is lost 
through leakage at the engines, and some is wiped up in keeping 
the engines clean, but the addition of new oil need not amount 
to more than 100 gal. per month. In blowing-engine plants where 
the engine oil is drawn into the blowing cylinders from mechan 
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ically operated valves the oil consumption will not be so low 
unless good oil separators are installed in the cold blast mains 
arranged to discharge this oil back into the oil system. 

14 The cylinder oil question is also one of many opinions. 
The varying cleanliness ot the vas, hardness of cylinder walls 
and piston rings, piston speeds, mean effective and maximum 
pressures all have their influence on the action of the cylinder 
oil. An oil showing a specific gravity of 0.902; viscosity 
(Tagliabue) of 78 at 212 deg. fahr., and a flash temperature of 
380, gave excellent results in a gas blowing-engine plant where 
the dust was low (0.01 or less) and piston speeds less than 600 
ft. per min., and was not satisfactory in another, with 0.012 dust 
and piston speeds of 850 ft. per min. In the latter case the oil 
was replaced 1 one of specific gravity, O20: viscosity, VYO3 at 
212 deg. fahr.; and flash temperature, 502, and immediate im 
provement was shown. 

1 With the lighter oil the cvlinders were not dry in any part 
though they did show more wear than was expected for the time 
in service, the mae hining marks in the bore being almost invisible 
after three months’ operation. 

16 The cylinder oil can be put in a tank in the basement and 
piped to all evlinder oil pulps by using compressed air at 15 Ib. 
per sq. in. This provides opportunity for the installation of oil 
meters to keep accurate account of the oil used on each engine, 
or the supply tank may be equipped with graduated gage glass 
and record kept of the supply to the whole plant. 


IGNITION 

17 The mechanically operated igniter is much to be preferred 
over the magnetic type. The current supply should be from a 
source not liable to fluctuation, such as that from a motor gen- 
erator set that supplies current to the ignition system alone and 
arranged in connection with a storage battery so that should any- 
thing happen to the motor venerators the battery would take up 
the load, automatically signaling the operator. The location 
of the ignition plugs is important, since an explosion on one side 
only of the piston will force it to the other side and cause it to 
strike the evlinder wall. This is easily apparent in cylinders 
having the combustion chamber at the side and the effect of one 
sided explosions can be seen when one of three equally spaced 


igniters is not working. 











Lo A ¢ * 
782 PRACTICAL OPERATION OF GAS ENGINES 


48 Premature ignition is usually caused by excess hydrogen 
in the gas, and will occur when the quantity of hydrogen reaches 
1.6 per cent, depending also upon the cleanliness of the eylin 
ders. This prematuring is one of the first indications of leaking 
cooling plates in the furnace and the gas-engine operator will 
often be able to inform the furnaces of this condition before they 
learn of it themselves. When a furnace has the wind off for 
casting, the water pressure in the cooling plates is greater than 
the furnace pressure and the water enters the furnace and is 
immediately dissociated, the oxygen being’ consumed by the coke 
leaves the excess hydrogen in the gas. When the wind is put on 
again this Mas, rich in hydrogen, is sent along to the engine Cal 
ing prematuring. 


MISCELLANEOUS INFORMATION 

49 The pistons of the early large gas engines were of cast 
iron but these gave considerable trouble by cracking because they 
were not properly ribbed. Several builders changed to cast steel, 
but found they gave trouble either by cutting the cylinder walls 
or by beading over and binding the rings. Cast iron was again 
resorted to with an improved design. In the cast-steel pistons 
also the movement of the rings widens the grooves so that in 
a short time there is too much clearance which necessitates turn 
ing the 9Tooves and making new rings. 

50 Cast-iron snap rings of uniform cross-section give better 
service than any other type. This has been learned after many 
attempts to design a complicated ring, the designer believing a 
ring to hold gas-engine pressure would be more difficult to make 
than one for steam-engine pressure. 

51 Piston-rod packing furnishes one of the difficult problems 
for the designer and also fe l the engine operator. A good pack 
ing must be simple in design and, as in the case with the piston 
rings, the forms with the fewest parts seem to give the best ser 
vice. Both cast iron and babbitt have given good results. The 
success or failure of this part of the engine depends largely upon 
its cleanliness and too much care cannot be used in assembling it 
to insure its proper application. 

52 The engine-room basement has not received the attention 
it deserves. Two items the designer of any power plant will do 
well to consider are: make the engine-room floor high enough 
over the basement floor to allow 6 ft. clear under all suspended 
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pipes, and have the basement floor slope enough for rapid drain- 
age (at least 12 in. for 100 ft.). A dry basement with plenty of 
head room is easily kept clean and a clean basement is a great 
help in keeping the whole room in good condition. Ventilation 
and lighting are also more easil\ accomplished in a high base 
ment. 

53 ‘The question of safety of the employee in all occupations 
is at present a live one and is to be considered in the engine room 
as well as in the rolling mill. Safety demands the elimination 
of all dangerous conditions by covering gears, guarding fly- 
wheels, generators and crossheads, enclosing electrical apparatus 
and keeping all gas pipes tight and free from leaks. The men 
must be trained to watch out for their own and their fellow work- 
men’s safety. It is just as iniportant that the lives and limbs of 
the engine crew be protected as it is that the cost of electricity 
should be low. 

54 Complete records of operation are invaluable as it is only 
by the study of accurate record of the actual happenings that we 
can hope to improve. It is not possible to trust to memory for 
a comparison of the results of different types or arrangements 
of apparatus. 

55 A daily log of the various pressures and temperatures 
must be kept to learn whether the plant conditions are changing 
and to know the cause of these changes. Any unusual occurrence 
or the reeular recurrence of repairs noted on the log sheets puts 
the information regarding the plant where it can be used in pre- 
dicting and preparing for the future. Not only should this in- 
formation be kept daily but it should be collected and averaged 
monthly and yearly for the comparison of month with month 
and year with year. Much of the engineering information is 
best shown graphically, for a sheet full of figures does not give 
a true conception of the actual conditions. 

56 The original information is necessarily furnished on the 
daily log sheets written by the shift engineer and he should be 
supplied with a copy of the resulting data sheets. He is just as 
much interested in the power plant as is the chief engineer and 
this information cannot be placed anywhere to do more good 
than with the engine operators. The rate of progress in the gas- 
engine field depends entirely upon the rapidity with which engi- 
neers are able to gain understanding of this machinery and the 
collecting and compiling of these records is of the greatest service 
for this purpose. 
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INTRODUCTION TO GENERAL DISCUSSION OF 
STEEL PASSENGER CAR CONSTRUCTION 
By H. H. VaAuGHAN, MONTREAL, CANADA 
Member of the Society 

The advent of the steel passenger car has brought with it 
many new problems and an opportunity for more diverse opin 
ions than any other change that has taken place In car equip 
ment. The construction of the wooden passenger Cal developed 
along fairly uniform lines. The varieties of framing were few 
and the differences unimportant, while the introduction of steel 
platforms, wide and narrow vestibules, reinforced end and sill 
construction and similar improvements occurred gradually, and 
with practically sluiilar designs on all railroads. ‘J he change 
from wood to steel in freight car construction resulted in the 
abandonment of designs that had almost become standardized 
and the introduction of many new types, but in this ease the 
principal problem, other than that of obtaining satisfactory de- 
signs, has been the extent to which it was advisable to use com 
posite or all-steel construction. 

2 In the case of the passenger car, the types to be employed 
will probably not be changed by the substitution of steel for 
wood. The increase in capacity that has taken place in freight 
equipment cannot be duplicated in passenger cars, and there 
appears to be no tendency at present toward any increase in 
length or carrying capacity. The questions that now confront 
us relate rather to the design and construction of cars of the 
present tvpe and of the materials that may be advantageously 
employed in place of the wood which has heen used for SO long. 
They are complicated by the necessity of providing for greater 
safety for the passengers than was secured in the wooden car, 
with an equal degree of comfort and the difficulty of anticipat 
ing the behavior of this new equipment in the case of accident. 
Certain difficulties such as the best svstems for heating, lighting 
and ventilation, are common to both steel and wood construction, 
and improvements in these matters pertain to general progress 
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rather than the use of steel construction. The following list, 
while probably incomplete, outlines in a brief Way the important 
variations that must be considered in deciding on the preferable 
construction of steel passenger equipment: 
PEE cic sncueeeeon saan Steel underframe 
Center girder 


ll_steel fr: . 
\ teel frame.. ide girder 


Outside finish... . Plated 

Sheathed 
Roof construction. . Clearstory 

Circular 
Inside finish.. ... Steel 

Wood 
nd construction . Design and strength 
Floor .... Design and miteria 
Insulation ; Material 


No doubt questions ot equal liportance have been omitted, anc 
in many cases those mentioned require careful consideration 
with regard to degree, as for instance, the strength of the fram- 
ing or the thickness of the insulation. The list illustrates, how- 
ever, the diversity of possible solutions of the preferable steel 
passenger car, and the following personal opinions are presented 
for the purpose of opening the discussion: 

3 The steel underframe does not appear to be a satisfactory 
or permanent development. There is but little saving either in 
weight or cost over the all-steel construction, and it is difficult 
to see how the same strength in case of accident can be obtained. 
Experience will show whether the wood superstructure can be 
secured in such a way as to prevent working as the car gets 
old, but as it cannot be arranged to carry any weight this ap 
pears questionable. It can hardly be regarded except as an 
intermediate step between all-wood and all-steel construction. 

4 In all-steel construction the side-girder car presents advan 
tages, but as in freight construction, both types will probably 
persist. The side-girder construction obtains oreater streneth 
in the side framing without superfluous weight, and it is pos 
sible that greater framing strength may prove necessary. With 
equal strength of side framing the side-girder car may be made 
lighter than the center-girder type, and the weight of steel 
passenger cars is one of the mest serious problems to be faced 
by any railroad not having a level line. American passenger 
equipment was already CXCE ssively heavy per passenger carried 

















H. H. VAUGHAN 789 


with wood construction, and the use of steel has increased this 
weight from 10 per cent to 20 per cent, which is a most serious 
matter. Apparently side-girder cars as so far constructed have 
a decided advantage over the center-girder type in their light 
weight and greater strength in case of accident tending to crush 
in the side of the car. This will probably lead to the use of 
this type on roads on which weight is of importance. 

5 In spite of the many advantages of the sheathed car in 
case of construction and maintenance, it appears that the cost 
and weight of the additional metal will prevent its extensive 
use. This question is chiefly one of appearance and convenience, 
and is of minor importance. 

6 The circular roof has been extensively introduced on steel 
passenger cars on account of its lightness and simplicity of con- 
struction. It has the objection that deck sash ventilation cannot 
be employed. The Pullman Company while using the clear- 
story roof have, however, discontinued the use of deck sash ven- 
tilation, so that evidently in their opinion this objection is not 
important. The deck sash is, however, of value in a standing 
ear, and when properly screened is certainly advisable in hot 
weather, especially when the road is dusty. The Canadian 
Pacific Railway have compromised on this question and are 
using a roof of approximately circular form with deck sash. 
The streneth and simplicity of the circular roof is retained with 
the ventilating qualities of the clearstory type. 

7 The preferable material for inside finish is a matter for 
future decision. With the ample protection afforded by a steel 
car against accident. there does not appear to he any objection 
to wood inside finish on the ground of safety. It is more orna- 
mental than steel and a better insulator. Probably on no ques- 
tion in passenger ear design is opinion SO divided amongst both 
railroad and carbuilders. There is today very little difference 
in cost, and it certainly appears probable that in the future the 
tendency will be to adopt steel interior finish if not entirely, at 
any rate to a great extent. 

8 The construction of the ends of the cars has received con- 
siderable attention, and the strength now usually employed is 
enormously greater than anything attempted in wood construc- 
tion. Several excellent designs have been devised, which will 
probably be referred to in another paper. 

9 The floor construction in steel cars is entirely different 
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from that in wooden cars, and is usually of metal covered with 
a flexible cement. In constructing a sample car for the Canadian 
Pacific Railway the writer used in addition an underfloor cov- 
ered with insulating material, and covered the cement with 1% 
in. of cork. This car was also exceptionally well insulated at 
the sides, 2 in. of cork being used next the outside plating. Tests 
during the past winter have shown that this car is actually 
warmer than the ordinary wooden car, the same amount of heat 
ing surface being used in both types. The floor was tested by 
taking the temperature of water standing in cans on the floor, 
there being no practical difference between the results in the 
wood and steel cars. The question of insulation Is an lnportant 
one, both in hot and cold weather, and while other insulation 
might no doubt be equally effective. it is interesting to be able 
to advise that with proper insulation there is no question of the 
steel car being satisfactory. 























PROBLEMS OF STEEL PASSENGER CAR DESIGN 


W heneve it becom necessary to acopet a policy representing 


} complete depart re from eNISUING poli CS involving a new 
theoretical structure from foundation up. manv problems, some 
entirely new. have to be solved The increasing cost of lumber. 


the desire for longer and stronger cars, and other considerations 
indicated the desirability of makine a determined effort to 
The obvect f this 


develop a satisfactory steel passenger car ( 
paper is to review a few of the problems encountered, beginning 
with: 

2 First: Can We afford Ii What /7 Tt s?. mpared 
with Wooden ¢ s? ‘Tentative designs were prepared and care 
fully analyzed 1) a committee of representatives ot ecarbuildet 
and railroads. The summary of their report was that at first 
steel passenger cars would cost approximately 20 per cent more 
per passenge! than wooden cars of the best existing types, but 


that the steel cars would probably cost niuch less to maintain 


They also reported that on account of the nereasing cost oft vood 
lumber, and the probable decreasing cost of inufacturing steel 
cars, not manv vears would elapse before the cost of steel cars 
would be no more than. 1f as 1 s, woodel i] Those who 
have been in close touch with the development of the steel-car 


industry know that at the present time steel cars cost no more 
than equivalent wood cars 
3 NSeecond: Nhall the Cars he All Steel Steel F e with 
Wood Lining? Ditlerences of opinion still exist on this point. 
Both tvpes of car have been built. ind each has strong advocate 
t In the all-steel car the steel lining can he securely riveted 


to the frat ing ind adds somewhat to the strenoth of the com 
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plete structure, but as steel is a good conductor it carries away 
the heat of a body coming in contact with it, and, therefore, will 
always feel cold, even when the temperature in the car is suffi- 
ciently high. Satisfactory results have been realized from the 
use of a double steel lining between seats, forming a hot-air duct, 
extending from the heater pipes to the window sill, with outlet 
through small holes in the lining proper, located immediately 
below the window sill in the lining proper. 

5 Wood lining requires considerable wood furring. and adds 
weight to the car without adding to the strength. As the steel 
frame of a long passenger car may vary as much as 1% in. be- 
tween extremes of temperature, it is necessary to make allowance 
in the construction of the wood lining for this variation in 
length. As a car with metal lining riveted to the framing has 
the advantage in strength, weight. and cost, it will gain in favor: 
in fact, it would be at present universally preferred if all rail 
road shops had practical experience with steel lining, and the 
necessary proficiency and machinery for its manufacture. 

6 Third: Insulation. ‘Three general principles have been 
used for car insulation: 

a Wood lining. 

h By placing insulating material on the outside of steel 
lining. 

e By placing insulating material on the outside of the 
steel lining, and on the inside of the steel sheathing. 

rf Experiments have been made also with other methods, such 
as completely filling the space between sheathing and lining with 
block magnesia and magnesia cement. The problem that pre 
sents itself is: Given a car body with a comparatively smooth 
exterior surface protected by several coats of paint, double walls, 
painted on both sides—if of steel, isolated air spaces, rather large 
in volume, between the walls. an inside cubic volume in which 
the air must be continually renewed, and a window surface of 
about one-third of the area of the side walls. When single win 
dows are used the air close to the windows is cold in winter, and 
warm in summer. Double windows improve the situation mate 
rially. 

5 Experiments made to determine the difference between a 
wooden anda steel coach, with doors and windows closed, stand 
ing on a siding exposed to the Sun in hot. Summmel weather, 


showed a difference of one to two degrees in favor of the wooden 
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coach. One day’s readings showed an average of one degree dif- 
ference in temperature in favor of the steel coach, which had 
insulation only on the outside of the lining. The results of sev- 
eral years’ experience indicate that the lining must be insulated 
throughout, and, if the spaces between lining and sheathing are 
properly isolated, little is gained by insulating the sheathing, and 
more will be gained by the use of double windows. Furthermore, 
the heat lost in cold weather by conduction through and radi- 
ation from the walls, in cars with insulation on the lining alone, 
is negligible when compared with the heat carried off by adequate 
ventilation. 

» Fourth ° Protection and Safe ty of Passe ngers. This prob- 
lem involves providing adequate strength for carrying the load, 
also to prevent collapse or crushing in wrecks, and efficient 
brakes. 

10 The laws governing load-carrying strength are well known, 
but this cannot be said of the laws governing wrecks. Each 
wreck forms a separate study, and we seldom find two that can 
be placed in the same class. The study of wrecks, which, unfor 
tunately, do occur, shows that the car underframe must be rea- 
sonably strong to resist end strains, that the ends of the super- 
structure must be reinforced with strong vertical members, and 
that the car must not collapse when rolled down an embank- 
ment. The gradual elimination of crossings at grade has mate- 
rially decreased the danger of strains directed against the sides 
of the car. 

11 Early experience with steel freight cars showed clearly 
that the men handling cars in vards believed that all cars built 
of steel could withstand much rougher handling than wooden 
ears. Although the resultant damage to both kinds of freight 
cars had its disadvantages, it developed a better knowledge of 
the relative value of steel and wood in car construction, led the 
designer to abandon the basis of ultimate strength of the mate- 
rial, and to substitute the basis of elastic limit, and finally to 
select a ratio of 4 to 1 as the relation of the elastic limit of steel 
as used in cars to that of good timber. 

12 That not all designers of steel passenger cars had the ad 
vantage of this knowledge, or profited by this experience, ts 
evidenced by some of the car designs which have been illustrated 
in the technical papers in the past vears and which proved funda- 
mentally defective. 
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13 Selecting from the last generation of wooden cars one used 
in heavy trunk line service, with four 5-in. by 9-in. wooden sills 
bunched together near the center, and so located as to be nearly 
uniformly affected by the end strains, steel platforms with draft 
rear securely attached, and the remainder of the car to corre- 
spond, the analysis of its end-shock resisting capacity leads to 
the consideration of the elasticity of the material, the transverse 
bracing preventing buckling, the concentration of strength near 
the longitudinal center line of car, and the reinforcement at 
the platforms. 

14 The wooden ear, therefore, meets many of the require 
ments enumerated before. A corresponding steel car should have 
a center sill area of 45 sq. in. braced against buckling, a strong 
and efficient draft gear as a substitute for the elasticity of the 
wood, and a ratio of 0.04 for stress to end force, the calculations 
to include consideration of lever arm of force below neutral axis 
of the center sills. For lighter service a steel car with center 
sill area of 32 Sq. in. and a ratio of 0.05 for stress to end force 
may be considered as a substitute for a wooden car with four 
t-in. by 8-in. sills bunched near the center of the car. The use 
of steel permits a distribution of material to better advantage 
than is possible with wood. The box girder center construction 
is continually gaining in popularity, the strong vertical members 
at car ends. to prevent one car overriding and penetrating the 
superstructure of another car, are now considered a necessity, 
and a superstructure, including roof sufficiently strong to bear 
the car when turned upside down without collapsing, is very 
desirable. 

5 To avoid making this paper too long other interesting prob 
lems will be omitted. but the truck problem deserves brief con 
sideration. There are four-wheel and six-wheel trucks. They 
have 414-in. by 8-in., 5-in. by 9-in., 514-in. by 9-in. and 514-in. 
by 10-in. journals. 

16 The impression that cars with six-wheel trucks necessarily 
have better riding qualities than those with four-wheel trucks 
has proved to he incorrect. The substitution of four-wheel 
trucks for six-wheel trucks saves about 18.000 lb. per car. In 
creased journal bearing surface obtained by an increase of diam 
eter of journal only is of little or no benefit in preventing hot 
boxes, because the periphery velocity increases in the ratio of 
the diameters. The weight per journal should not exceed 1500 
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lb. per in. length. A long spring base, low-lying center plate, 
and anchoring the dead levers to the car body instead of to the 
truck frame promote smooth action and easy riding at all times. 
The equalizing springs should, therefore, be placed as near to 
the journal boxes as possible, or directly over the boxes, and the 
bolster springs should be on or near the center line of truck sides. 
If the dead levers of the truck brake are anchored to the car 
body, the truck frames have no tendency to tip up when the 
brakes are applied, and the jarring effect is entirely eliminated. 
A special axle with 514-in. by 11-in. journal for passenger cars 
would be of material benefit, would permit using four-wheel 
trucks under all coaches and 60-ft. baggage cars, and longer cars 
with six-wheel trucks would have sufficient margin for the exces 
sive loads sometimes encountered and the danger of hot boxes 


\i ould he avoided. 








UNDERFRAMES FOR STEEL PASSENGER CARS 
By JoHn McE. Ames,’ New York 
Non-Member 


This paper will be confined to underframes of steel passenger 
cars for through service, or those at least 70 ft. long, and will 
not attempt to discuss those of suburban or individual service, 
whose underframes are not subjected to the same severe service 
strains. 

2 The underframe is called upon to perform several fune 
tions. Not only must it sustain the weight of the superstructure 
and load, but withstand impact, oscillation and pulling strains 
without distortion. Were it not for these conditions the under- 
frame might be considered as a bridge resting upon the center 
plates and side bearings as piers. Were we to design to meet 
only the carrying requirements the problem would not be diffi- 
cult, but the design must also be commercial, not over heavy 
and in addition sufficiently strong to resist impact: commercial 
in that plates and shapes emploved are such as may readily be 
secured from the steel mills, and not so heavy as to bring undue 
work upon either the hauling locomotive, rails, frogs, bridges, ete. 

3 The natural division of such designs is: 

a Underframes designed to carry equally on all sills 

4 Underframes designed to carry on center sills only 

ce Underframes designed to carry on sides only 

e Underframes designed to carry on sides and center 
sills 

4 Each of these types has its partisans and each type is in 
successful operation today. The first is the type used abroad 
almost universally and at home for repairs under wooden cars, 
the bodies of which are too good to destroy but need better un- 

' Mechanical Engineer, American Car and Foundry Company, 165 Broad 
way. 
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derframing. With most of the foreign cars the body rests upon 
and is bolted to the underframe from which it may readily be 
removed. The bufling and draft conditions differ from ours in 
that the buff is taken through the side sills by the use of separate 
side buffers, and the draft through the center sills thus permit- 
ting a distribution of metal in each sill member that may produce 
uniform stress. 

5 An example of the first type designed for a wooden super 
structure, consists of four deep sills of what is known as the 
* fish-belly ~ tvpe (Fig. 1). These center sills are composed of 


» 16-in. plates, 30 in. deep at the center with 3 in. by 3 in. by 8¢ in. 


RP sige eT, 














Fic. 1 YPE @: WEIGHT OF CAR CARRIED EQUALLY ON CENTER AND SIDE SILLS 


angles riveted alo1 og the top and bottom edges: the plates reduced 
to a depth of 12: ; In. over the bolster. The center sills have a 
square inch section of 37 at the center, just as the side sills, and 
26 at the draw gear. One di i\dvantage in these | ne plate sills 
; that when purr hing the line of holes along the edges the plate 
hecomes distorted and wavy. It is then difficult to rivet the angles 
In place and obtain their full value. Again, in case of accident 
and the dropping of the underframe upon the roadway, the bot 
tom angles are bent or broken, making a difficult repair operation. 

6 In general the deep side sill has been discarded because of 
the difficulty of inspection beneath the car. The deep center sill 
is much in vogue at present because it looks strong, but on a 
ear with deep center sills inspection must be made of the parts 
attached to the underframe from one side of the car at a time, 
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and the introduction of axle light equipment becomes difficult 
on account of the interference with the deep sills. Again, to 
sustain its own weight without deflection on a 60 ft. span, too 
much weight of metal is required to make such a sill economical. 

7 Of the second type, that is, with the whole weight to be 
carried on the center sills, a common form ( ig. 2) has center sills 
of two special 18-In. channels with 44-in. cover plates top and bot 
tom, all sections extending full length of the car in one piece. 
The box oirder so formed has a square inch section of 50, and 
the superstructure load is transferred to these sills by means of 





Fic, 2 Type 6b: WHOLE WercutT CARRIED ON CENTER SILLS 


four cross bearers, two of which take the place of the body end 
sills in other designs. There are no side sills as such, the angles 
here shown simply forming the attachment for the superstruc 
ture. The parts are usually assembled with the bottom of the 
sills upward and allowed to deflect. The girder is then reversed 
and the camber straightens out by the weight of the metal. The 
sills are the same depth and section throughout their entire 
length and with this construction a truck of special design must 
be used, the center plate of which must be nearer the rail than 
usual. The weight of the body rests upon the side bearings as 
well as the center plate. About 20 Sq. in. of metal in the sides is 
available to help sustain the load. The service given by this 
underframe has been excellent. 

8 The third type, with all the weight carried by the car 
sides has the center sills used only for buffing and pulling. An 
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example shown in Fig. 3 has two I-beams running full length 
of the car in one piece, with a square inch sectional area 
of 23. They are held up by the three cross bearers which pass 
under and are attached to them. There are no side sills, the 
carrying members being the sides of the car. These members 
ire composed of 1%-in. plates, about 36 in deep, stiffened ver 
tically by the window posts and having a 6 in. by 6 in. by 5¢ in. 
angle at the bottom and an equal square inch section of metal 
at the belt rail, the two girders having a square inch section 
of 48 in all. With this construction a substantial body bolster 


is essential. a the load must be carried at the bolster extrem} 


gekreas® a 


L 7 


iG. 3 TYPE ¢ WEIGHT CARRIED By CAR SIDES, CENTER SILLS USED ONI 


FOR BUFFING AND PULLIN 


ties. Usually a cast-steel structure, built into the underframe 
and securely riveted to it, is used, the metal may thus be econom 
ically distributed. With an underframe of this type there is no 
trouble due to difficulty of inspection or interference with attach 
ment for axle light or other equipment under the car. 

9 The fourth tvpe (Fig. 4) is a combination of types 4 and c. 
Here deep center sills are used. hav ing a square inch section of, Say 
10 at the center and 39 in cast steel at the draw gear. The 
side girders have a square inch section of 21 in the two. Most 
underframes of this tvpe now in service are built with cast-steel 
end portions which include in one casting the body bolster, 
platform, side and center sills extending as far back of the bolster 
as may be necessary to secure a substantial connection to the 
center sills proper. This center member we do not consider as 
properly constructed for the reason that the section is unbalanced, 


an excess of metal heing used on the top. Heavier angles or a 





























SOO UNDERFRAMES FOR STEEL PASSENGER CARS 


cover plate should be used on the bottom, which would add about 
10 sq. in. or more of metal. 

10 The four types illustrated are of underframes actually in 
service. <A comparison of cross-sections discloses the fact that no 
matter from what angle the designer has approached the problem, 
approximately the same square inch cross-section has resulted. 
If, therefore, any one type has an advantage in weight over the 
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Fic. 4 Type d: Weicut CARRIED BOTH BY CENTER SILLS AND CAR SID} 

others. it must be attributed to difference in the cross members of 


the underframe. 
11 These four prevalent types have been recognized by the 
United States Government. The specifications of the Postoffice 
Department for the construction of steel postal cars provide as 
follows: 

a Heavy center sill construction, the center sills acting 

as the main carrying member. 
b Side-carrving construction, the sides of the ear acting 
as the main carrying members, having their support 
at the bolsters. 
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ce Underframe construction, in which the load is carried 
by all the longitudinal members of the lower frame. 
The superstructure shall be of steel. 

d Combination construction in which the side frames 
carry a part of the load, transfering it to the 
center sills at points remote from the center plate 
for the purpose of utilizing uniform center sill area. 

12. While several of these types have been in service for a 
number of years the required time has not passed in which to 
develop structural defects due to unseen causes, such as fatigue 
of metal, crystallization, ete. If such defects exist they should 
make themselves known during the next three or four years, 
if freight construction is any criterion. 










































ROOF STRUCTURE FOR STEEL CARS 
By C. A. Seiey,’ CHicago, ILL. 


Non-Member 


Roofs for steel passenger equipment cars are of two classes, 
the clearstory type with minor variations and the oval type. 
As regards contour and general appearance, they are the same 
as the long established standards for wooden cars, but varied as 
to constructive detail, due to materials employed. 

2 The advent of the steel car has rather encouraged the use 
of the oval or round roof, as it is often called, particularly for 
cars used for baggage, express, and postal purposes. It is cheaper 
to build and maintain and fulfills requirements for such cars. 
For passenger cars the clearstory type prevails very generally, 
as it assists in lighting and ventilation and in decorative effect. 

3 The framing for oval roofs consists of carlines, each a single 
member, bent to the shape of the arch and extending from plate 
to plate. There are no through longitudinal members and the 
roof sheets are riveted to the carlines. 

4 Framing of clearstory roofs is of two general classes, one 
employing carlines of one piece extending from plate to plate and 
carrying the longitudinal upper deck sills and plates, and the 
other class an extension of the side framing posts as far as 
the upper deck sill. To these extensions are attached a member 
which comprises deck posts and upper deck carlines. It is diffi 
cult to approximate the strength of the more direct lines of the 
oval roof in the design of the clearstory roof, and all riveted 
connections must be thoroughly considered. The deck sills and 
plates are through members, act as end stiffeners, and add to 
the longitudinal strength. 

5 The shape of the carlines of either type of roof should be 
such as to facilitate fastening of roof and of the inner ceiling 
or finish, and between these there should be a generous amount 
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of insulating material to intercept the heat of summer and the 
cold of winter. 

6 The committee of engineers who framed the specification 
for full postal car construction, which was approved by the Post 
office Department in March 1912, contains the following para 
graphs in regard to the reofs of such cars and is probably as 
authoritative a statement as there is available. ‘The strength of 
roofs of some cars that have been rolled over tn accidents has 
been checked against the formula used, and it has been found 
ample to afford support against serious roof distortion in such 
cases. 

7 The postal specification reads as follows: 

ROOF 
* General 

The roof may be of either the clear-story or turtle-back type, depending 
m the standard contour of the railroad for whose service the cars are 
built In the clear-story type, the deck plates shall be in the form of a 
continuous plate girder, extending from upper-deck eaves to deck sill, and 
either built up of pressed or rolled shapes or pressed in one piece from 
steel plates rhe car lines may be either rolled or pressed steel shapes, 
extending in one length across car from side plate to side plate, or may 
extend only across upper deck. In the latter case the lower deck carlines 
may be formed by cantilever extensions of the side posts or by independent 
members of pressed or rolled shapes. In the turtle-back type, the carlines 
may be of either pressed or rolled shapes, extending in one length across 
car between side plate and side plate, or may consist of cantilever exten- 
sions of the posts 
* Carlines 

The projected area of the portion of roof in square feet, supported by 
carlines, divided by the sum of the section moduli of the carlines, must 
not be more than 100. 

“Roof Sheets 

Roof sheets, if of steel or iron, shall be of a minimum thickness of 0.05 
inches, and either riveted or welded at their edges.” 

S The design of the roof is also subject to the general para 
graphs on stresses and details of the postal car specification. 

9 There are several bills in Congress having in view the sub 
stitution of steel passenger equipment on railroads for present 
wooden cars. Should any of these become law, specifications 
for construction will be necessary, and, as the postal car specifica 
tion has been approved and adopted as standard by the Govern- 
ment, no doubt this specification will be used as a basis in de- 
termining the requirements for other steel passenger equipment 
ears, not only for the roofs, but for the other features of con- 
struction. 




























































SUSPENSION OF STEEL CARS 
By E. W. Summers,’ Pirrsspuraes, Pa. 
Non-Member 

If we could operate steel cars over rails having no kinks, 
curves or irregularities in their alignment, in other words, over 
an absolutely straight track, there would be little need of springs 
or other devices for flexible support. 

2 Unfortunately the roadways we have to contend with can 
not be made or maintained in true alignment. Frost and water 
make constant changes in the track support. Lateral curvature 
requires super-elevation of the outer rail. In passing from a 
tangent to a curve, or vice versa, the tracks under one truck are 
in wind with those under the other one, sometimes as much as 
t or 5 in. depending upon the degree of curvature and the length 
of the car. 

3 Steel car bodies of the enclosed type, such as box cars, mail, 
baggage, or passenger coaches, are of rigid construction and have 
high torsional resistance. A three-legged stool on an irregular 
floor surface will stand upon all of its legs while one having four 
legs may carry all of its load upon two diagonal supports. 

t The use of truck springs helps the illusion that we are 
distributing the car body load on all of the wheels. The uneven 
deflection of the springs indicates directly the increased load of 
one spring over the other. When the track surface is warped 
more than the total spring travel, the whole load is carried at 
two diagonal corners, tending to twist the car body. This twist 
ing tendency is constantly changing, first in one direction and 
then in the other, as the super elevated rail changes from one side 
of the track to the other. The effect upon wooden passenger 
cars is to work the joints loose and cause them to screech and 
grind like the spokes of a wooden wagon wheel in hot dry 
weather. 

' President, Summers Steel Car Company 
THe AMERICAN Society OF MECHANICAL ENGINEERS, 29 West 39th Street, 
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5 The side bearings of steel sleeping cars pop like sledge ham- 
mer blows when the car is taking or leaving a curve. The slight 
twist in the track surface throwing excessive load upon two diag- 
onal corners of the car causes the bearings to grip and adhere 
to each other coincident with the slewing of the truck. When 
the twisting of the truck exceeds the play in the parts around 
the truck bolster the side bearings let loose and jump with the 
resulting hammer blows. More eflicient roller side bearings may 
prevent the gripping and jumping, but the uneven load is still 
present. The twisting elTect upon the car body is not removed. 

§ Failure in roofs of wooden box cars and the resulting dam- 
age to merchandise in transit is due to this constant twist. Roof 
designers have attempted to remedy this by making the roof flex 
ible and with slip joints. ‘To be consistent they should go further 
and make the whole car of india rubber. A practical construction 
for the enclosed type of steel car bodies must and always will be 
rigid and of high torsional resistance. 

+ The necessity for flexibility between the car body and the 
trucks, and for an even distribution of the load upon all of the 
wheels seems not to be fully appreciated as vet, but with each 
succeeding year wrecks due to broken rails, wheels and truck 
structure will drive this home. Suspension of steel cars, as has 
heen developed by the writer in the past three vears, does permit 
of a more even distribution of the load upon the wheels than 
with center-bearing trucks. 

8 Fig. 1 is an illustration of a cross-section through an engine 
tender at the center of one of the trucks. It illustrates the method 
of suspension referred to and is applicable to any kind of ear. 

9 The inclined hangers a, the cradle >, and the side rockers ¢ 
are shown heavily shaded. There are two inclined hangers at 
each side of each truck. A heavy rectangular bar extends through 
the lower ends of the hangers a. A cast-steel bracket, which is 
part of the car underframe, rests upon each end of the rectangu 
lar bar. The upper ends of inclined hangers @ are supported 
upon the outer end of the cradle which rests upon the segmental 
rocker ¢ and transmits the car body load directly into the truck 
side frame. The lower ends of hangers a are maintained a fixed 
distance apart transversely of the car, by reason of the brackets 
d being a fixed part of the car underframe. Their upper ends 
are held at a fixed transverse distance by their connection with 
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the cradle 6. Both the upper and lower ends of bars a are 
pivotally connected with rolling contact. 
10 With one end of a car on level track and the other end 


having one rail at a higher elevation, the tendency will be for 
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Cross-SECTION OF ENGINE TENDER AT CENTER OF ONI 


oF TRUCKS 


the high rail to carry all of the load at that end of the car, 
or to have the car support taken at two of its diagonal corners. 

11 With inclined hanger suspension the car will swing side- 
ways, the hangers at the high rail swinging inward and down 
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ward, while the ones at the other end of the cradle swing out 
ward and upward, picking up the load at the low rail and main 
taining its distribution on all of the wheels much the same as 
if suspended by two bars from a point Y at the intersection of 
the center line of the inclined hangers extended. ‘The load or 
rigid car body will find its own position vertically under this 
common point of support O, each of the extended suspension 
bars taking its share of the load. 

l2 The slight warping of the track surface, which causes 
all of the load to be carried on half of the wheels at two diagonal 
corners of a rigid car body with the ordinary center-bearing 
truck, is corrected by the short inclined suspension bars a, practi 
cally the same as if the suspension was from point (0. 

13 It is the inclination of these bars that makes vertical ad 
justment possible, one bar swinging inward and downward, the 
other swinging outward and upward at one end of the car, the 
bars at the other end swinging in the opposite direction. the car 
body finding its position much the same as a boat does in water. 

14 Imagine the bars @ at one end of a car swung to the left, 
as shown in the unshaded dotted position, and at the other end 
swung to the right an equal amount: this makes correction for 
a warped track surface of about 8 in. in the length of a car. Or, 
imagine the hangers a swung to the left at both ends of the car, 
as shown in the dotted position: this is the inclination the car 
body will assume in rounding a sharp curve at high velocity, 
the top of the car leaning inward and the bottom swinging out 
ward, the p sition assumed by a bicycle rider in rounding a curve 

15 The cradle / is pivoted about a vertical axis on the king 
pin e and can also have movement transversely of the car, this 
movement being limited by the action of springs f. On account 
of the inertia of the car body and its load, the cradle moves trans 
versely of the car, rotating the hangers about their lower ends 
when rough track is encountered at high speed. Without this 
cradle movement, the inclined hangers are impracticable: with 
it, the car body movement is without jar or jerk and we have 
perfect adjustment for all track conditions. 

16 The car body is carried at each side almost directly under 
its rigid side girders, which by position have great depth and 
can carry the load with the least deflection. Floor beams may 
he made continuous from side to side of the car. The necessary 
buffing and tugging column may be disposed with its web in a 
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horizontal position under the transverse beams, greatly simplify- 
ing the car framing. 

17 With the advent of steel construction for enclosed cars a 
rigid structure came into use, one that cannot be handled over 
rough track as we have been handling the spongy wooden 
structure. There may be much hewing and‘ chopping into old 
methods before the necessary compromise is made between the 
rigid car body and the changeable track surface, but why not do 
it all at once, and stop fooling with dynamite? 











SIX-WHEEL TRUCKS FOR PASSENGER CARS 
By JoHn A. PILCHER, ROANOKE, VA. 
Member of the Society 


Consideration of the subject of trucks for steel passenger Cars 
is practically a consideration of trucks for any passenger Car, 
the primary thought being that steel passenger cars should have 
steel trucks to prevent the possibility of fire, and also because 
of their great weight, metal is the most suitable material for 
strength and durability that can be used in the limited space 
available for the truck. The fire damage from a wooden frame 
truck could not be serious on a steel car, and there are wooden 
cars equally as heavy as the general run of steel cars; the writer 
having one in mind in the construction of which the sills were 
plated with 8-in. channels, weighing 172,700 lb. A few steel cars 
weigh as much as this, but we have no record of any weighing 
more. However, for steel passenger cars we will consider only 
the all-steel truck. 

2 Practice of the past brings to our attention the pedestal 
type of passenger truck construction both for four-wheel and 
six-wheel trucks, the general characteristics of both being iden- 
tical. The six-wheel truck with the same size axle is, of course, 
capable of greater load and also of transmitting to the car the 
track irregularities to a less extent, because the results of the 
irregularities are modified by the system of equalization. In the 
six-wheel truck the location of the equalizer springs is fixed at 
a definite point between the wheels. 

3 While the details of these two trucks differ slightly, their 
functions are practically identical. Both trucks have been used 
for a considerable length of time, but the four-wheel truck was 
evidently developed first and its necessary functions, determined 
by experience, were later incorporated in the design of the six 
wheel truck, which was probably first brought about by the in- 
creased loads. 

4 Except for the especially constructed truck used by the 
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Pennsylvania Railroad and one other, which we understand has 
been designed, these are the only regular types of trucks avail 
able. 

5 Wheels. For passenger service, the wheels have been prac 
tically narrowed down to steel tired wheels and wrought-steel 
Wheels. ‘The steel tired wheels have been of many forms of cen 
ters and fastenings; the latest recommended practice of the Mas 
ter Car Builders Association is that the tire be shrunk on and 
bolted. ‘The recent development of the solid wrought-steel wheel 
has made available for passenger car service a wheel equally as 
safe and durable as the steel tired wheel at a very much reduced 
cost. The Master Car Builders’ recommendations recognize 
both the 36-in. and 35-in. size in this wheel for passenger service, 
the é 6-in., however. being the most generally used. These wheels, 
if carefully turned, should give as satisfactory service as any 
wheels available. 

6 Aales. The standards of the Master Car Builders Asso 


ciation gives the choice of selection of four sizes of axles: 


Size of Journal! Axle Load, Lb 
3% in. x 7 in . 15,000 
114, zr es : 29? 000 
5 aa: a i 31,000 
a " =o ” 38,000 


7 They also offer an axle as recommended practice with 6 in. 
by 11 in. journals for 50,000-lb. axle load. These loads, how 
ever, are for freight service: for passenger service we would rec 
ommend the use of from 60 per cent to 75 per cent of the loads 
used in freight service, based on the light weight of the car, 
and limiting the load to about 90 per cent of that in freight 
service, considering the weight of both car and lading. The 
lighter rating is, of course, to be taken for cars such as baggage 
and express, since the increased weight on account of lading 
would be heavier. while the higher rating could be taken for 
coaches and similar cars where the increase of the lading would 
he light. Table 1 gives the sizes of axles, and relative light 
weights of cars on this basis. 

8 The Postoflice Department has limited the maximum load 
per wheel for postal cars to 15,000 lb. when using 514 in. by 9 in. 
journals, and to 18,000 lb. when using 5 in. by 10 in. journals, 
making a further limitation based upon 18,000 Ib. as the maxi 
mum brake load for anv one cast-iron brake shoe under emer- 
gency conditions of brake application. This limitation of wheel 
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loads, after deducting the weights of the wheels and axles, 
ullows a pressure of 304 lb. per sq. in. projected area on the 5 
in. by 9 in. journals, and 300 |b. per sq. in. projected area on the 
514 in. by 10 in. journals, also a pressure of 1522 lb. per lineal 
in. on the 5 in. by 9 in. journals, and 1665 |b. per lineal in. on 
the 5!. in. ly 10 in. journals, and from the experience that some 
roads have had these seem to be just as high as should be 
allowed. 


TABLE 1 SIZE OF AXLES AND WEIGHT OF LIGHT CARS 


Axles, In. Four-Wheel Trucks, Lb. Six-Wheel Trucks, Lb 
3% =z 7 40,000 t 52,000 60,000 to 78,000 
4%x 8 52.000 to 72.000 78,000 to 108,000 
5 x 9 72,000 to 100,000 108,000 to 150,000 
5% x 10 100,000 to 120,000 150,000 to 180,000 
‘ ; . ' > 
9 Boxes and Contained Parts. Vhe Master Car Builders 


Association has provided standard passenger boxes for axles 
with 334 in. by 7 in., 414 in. by 8 in., and 5 in. by 9 in. journals. 
For the 514 in. by 10 in. journal, which is often in use, they 
have not vet established recommended practices, but the previous 
designs are having their influence on the shape of the box for 
this journal. 

10 Pedestals. Cast-iron pedestals seem to be usually the ac 
cepted material, and the Master Car Builders Association has 
also provided standards to suit the boxes. 

ll Kgqualizer Springs. These are four in number on both the 
four-wheel and six-wheel trucks, and while necessarily provided 
with a limited aniwount of deflection, they relieve the heavy truck 
frames of shock, and on six-wheel trucks provide the points of 
support for the proper equalization. 

12 Wheel Pieces or Side Frames with Transoms or Cross 
Ties. These constitute the truck frame to hold the other parts 
in their relative position, and at the same time transfer the load 
from the bolster hangers to the equalizer springs. Being struc- 
tures supported at four points, they necessarily have to be sup 
ported on springs to prevent excessive stresses due to any varia- 
tions in the height of these four points. As an illustration, when 
the truck on a tangent is approaching a curve the rise of the 
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outer rail is about 1 in. in 50 ft. This will raise one of these 
four points above the plane passed through the other three, and, 
while the difference is small in the short length of the truck, 
the irregularity has to be taken up by the springs, otherwise 
the truck frame would be similar to a four-legged table with one 
high leg. 

13 When we consider the case of a derailment where one 
wheel of the truck, whether four-wheel or six-wheel, falls into 
a deep hole, or drops from ‘a high rail, we find this condition 
exaggerated to such an extent that the whole load will be sup 
ported on two points. Then unless the structure is sufficiently 
flexible to follow, it will necessarily have to be strong enough 
to resist this abnormal load. 

14 The calculation of the stresses under such uncertain con 
ditions of loading is certainly a very complex problem. It is 
a pertinent question whether or not the designers should under 
take to care for such an abnormal condition. 

Ld Bolste a Hlange rs. The lateral movement of the bolster. 
one of the very necessary features of a passenger truck, is usually 
accomplished by the use of swinging hangers. This movement 
should be limited to from 11% in. to 184 In. each side of the cen 
ter, and in placing this limit arrangement should be made so 
that the stop will not be abrupt. This is ordinarily accomplished 
by the use of short hangers, or when long hangers are used by 
the addition of lateral motion springs, either of which offers 
an increasing resistance. Rollers on cylindrical or curved plains 
can produce the identical movement made by the short hangers. 

16 Bolster. On the four-wheel truck the bolster is a simple 
beam, but on the six-wheel truck we have a more complex 
structure resting on four points of support. This condition 
brings up the same complex problem referred to in connection 
with the truck frame supported on four points, except that it 
rests on much more flexible springs than does the truck frame. 
These springs can hardly be expected to take up all of the varia 
tions in elevation that will likely be met with in case of a partial 
derailment. The same question as to whether or not the designer 
should allow for such abnormal conditions is again raised. 

17 Center Plate. The usually accepted center plate for pas- 
senger cars is of the spherical pattern, allowing more perfect 
adjustment, and more even distribution of weights than can be 
obtained from the flat bottom center plate, but making necessary 
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close and accurate adjustment of the side bearings to prevent 
the rocking movement between the car body bolster and the truck 
bolster. 

18 ‘The frictionless center plate would of course be very de- 
sirable, but conical rollers and balls of suflicient number, of the 
size that can be put in the available space, seem not to have 
been as successful as could be wished. The ingenious designer 
is still at work on this particular problem. 

19 Side Bearings. Side bearings must be made so that they 
can be readily kept adjusted to reduce to a minimum the rocking 
movement between the car body bolster and the truck bolster, 
and in this way confine the oscillation of the car to the variation 
in the deflection of the springs on either side. 

20 The relative location of the side bearings, each side of the 
center, is a question often discussed. In passenger cars the prac 
tise generally is to place them at as great a distance from the 
center as practical. This in our judgment is correct, and of 
particular advantage in the case of frictionless or roller side 
bearings. 

21 Where the side bearings are in actual contact and the 
bolsters are rigid, the oscillation of the car is controlled entirely 
by the difference in deflection of the springs on either side, so 
that if the side bearing is set out sufficiently far to prevent the 
car body upsetting on the truck, it serves its purpose in prevent- 
ing car oscillation as well there as at any other location. 

22 For the same type of side bearing, it offers just as much, 
but no more, resistance to turning than if located far from the 
center, because as the lever arm is increased the pressure is 
reduced in like proportion. 

23 When the car on a tangent is approaching a curve, the 
rise of the track on the outer rail tends to bring a pressure on 
the side bearing of the leading truck, next the outside of the 
curve, and on the side bearing of the trailing truck toward the 
inside of the curve. Where the side bearings are in contact this 
variation in elevation has to be taken care of by the deflection 
of the springs which have to deflect the same amount whether 
the load is exerted on the bolster, at a point near the center, or 
far away from the center. If the load comes far from the center 
it takes much less pressure to influence the deflection of the 
springs. This would be to the decided advantage of the side 
bearings, particularly in the case of the frictionless side bearing, 
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in preventing wear and would also, to a more limited extent, 
be of advantage to the ordinary flat side bearing. 

24 Brakes. On passenger cars, the pressure on the brake 
shoes approximates the loads on the wheels. Particularly is this 
the case of coaches where the lading is only a small proportion 
of the total weight. In some braking arrangements the brake 
shoe load is even greater under certain conditions than the wheel 
load; therefore the lighter the wheel loads the better for the 
brakes. This is a decided argument in favor of the six-wheel 
trucks for heavy cars, and an argument against the use of four 
wheel trucks under heavy passenger cars, even though the 
weights can be readily sustained by the use of sufficiently large 
axles. 

25 The application of the brakes to the six-wheel trucks in 
such a manner as to allow for the adjustment of worn shoes and 
worn wheels is a very difficult task on account of the limited 
space available. It is almost impossible to accomplish this task 
with the use of wheels less than 36 in. in diameter. 

26 Six-Wheel Trucks. Since steel cars are of recent con 
struction, and recent conditions have generally called for large 
cars, the weight is almost always great. The six-wheel, all 
metal truck has the following advantages which make for its 
selection over other types: 

a It is non-inflammable. 

b It provides a strong material to resist the heavy loads, 
and occupies only a limited space. 

e It provides a durable material. 

d It reduces the axle loads, and the unit load on the 
bearings, lessening the liability to hot boxes, reducing 
the pressure on the brake shoes, lessening the tendenc\ 
to heat the wheels and shoes, adding to the life of 
the brake shoes, and reducing the frequency between 
renewals and adjustments. 

e lt spreads the heavier loads over a greater area of 
structures, and brings more points of contact with 
the rail, reducing the influence of track irregularities 
on the riding of the car, and in cases of very heavy 
cars, where the unit pressure between wheel and rail 
might approximate the elastic limit, reduces the ten 
dency to shell the wheel and roll out the rail, adding 


to the life of both. 
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27 It has been estimated that for a passenger car making 
50,000 miles per year, the cost for hauling the car is 5 cents per 
lb. per year. If the six-wheel trucks weigh 14,000 lb. per car 
more than the four-wheel trucks necessary to carry the same 
car, it means the hauling of 14,000 lb. additional! at a cost of 
$700 per year, which brings up a question for vital consideration. 

28 While the wheels, brasses, and brake shoes, and other such 
removable parts may individually have a longer life, there are 
also more of them in service during the period. Careful com 
parison would have to be made to determine which has the 
advantage at this point. 

29 Four-Wheel Trucks. The four-wheel, all-metal truck is 
also available in connection with steel cars, and has the advan 
tage of reduced first cost, reduced weight, smaller number of 
parts to maintain, and if the car is sufficiently light for the unit 
stress between the rail and wheel to be kept down to a point well 
below the elastic limit of the material, they should be given 
serious consideration. ‘The only drawback under these condi- 
tions is the possibility of its reduced riding qualities. Its de- 
cided advantage in reducing the weight of the train should help 
to make it a favorite because of the corresponding reduction in 
the cost of transportation. 

30 Cast-Steel vs. Riveted Wrought-Steel Frames. The intro- 
duction of heavy passenger equipment is rapidly doing away 
with both the four-wheel and six-wheel wooden frame trucks. 
The reduced cost of maintenance amply justifies this change if 
our information is correct. Cast-steel one-piece frames, and riv- 
eted wrought-steel frames of various cross-sections have been 
worked out and are now in use; both are reported as giving 
satisfactory service, but figures showing the exact relative cost 
of maintenance are not available. 

31 The cast-steel one-piece frame has become a great favorite 
even in the face of the high unit cost of these particular cast 
ings. The adaptability of the castings to the various changes 
of form and section necessary on account of the limited avail 
able space has no doubt had much influence. The attractiveness 
of the one-piece structure, eliminating all joints, and furnishing 
a frame ready set up, is another strong argument in its favor. 
The manufacturers having control of this cast-steel truck frame 
have evidently been successful in reducing to a minimum the 
concealed flaws often met with in steel castings. This, no doubt, 
has added largely to its popularity. 
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382 While the absence of riveted joints and the consequent 
doubling of material at the joints, helps to keep down the weight, 
the fact that the working fiber stress of cast steel is taken low, 
and the sections at many points have to be made larger than is 
necessary on account of foundry limitation, the weight of the 
frame as a whole is great. This added to the large unit cost for 
special steel castings makes the user pay well for the advantages 
gained. 

33 The riveted wrought-steel frame seems to have been held 
back in its development by the success of its rival in cast steel. 
Many users have shown conservatism in making use of the good 
thing already considered acceptable, hesitating to try out the 
ditferent construction with the hope of lower first cost, with less 
weight, and equally good service. 

34 Wrought steel at a very moderate unit cost has the advan- 
tage of being a very reliable material which can be worked to a 
relatively high fiber stress. ‘The cost of fabrication, when the work 
is done in any large quantity, when added to the cost of material, 
will still leave a large margin in its favor. Is it possible that 
the lack of an especially interested advocate has prevented its 
virtues from becoming prominent, and delayed the experience 
needed to prove, in actual service, its worth? 

35 We find that practically all of the prominent car builders 
have already worked up designs for wrought-steel trucks, and 
are ready to construct them if the purchaser so desires, but they 
do not seem inclined to push them, as they evidently offer no 
special inducement to their own advantage. Only a few have 
been built and placed under cars by them, and in some cases 
none, but from what I have been able to find out they have 
confidence in them. 

36 I find several railroad companies building and using both 
four and six-wheel trucks, of the usual type of construction, with 
riveted wrought-steel frames, and from all reports they are giv- 
ing satisfaction. 

37 Another prominent railroad is using both four and six- 
wheel trucks, of a form of construction differing from the ordi- 
nary type, built of riveted wrought steel. As a large number 
of these are in daily evidence, and are constantly being built by 
them, they must be proving the worth of the riveted wrought- 
steel construction, as well as that of the special type of con- 
struction. 
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38 Experience of several years and careful comparison of the 
cost of maintenance will be needed to say whether the one-piece 
cast-steel frame, or the riveted wrought-steel frame truck will 
be the most advantageous, when both the first cost and weight 
are considered along with the cost of maintenance. 

39 Variety of choice offers an opportunity for discussion 
In the hope of bringing out this discussion we advocate for steel 
passenger cars: 

a Six-wheel truck. 

bh The riveted wrought steel frame. 

ec The use of the Master Car Builders standard axles, 
boxes and parts, and pedestals. 

d 36-in. wrought-steel wheels. 








STEEL INTERIOR FINISH FOR STEEL 
PASSENGER CARS 
By Feiix Kocu,’ McKeges Rocks, PA 
Non-Member 


Every one who has followed the progress in steel passenger car 
construction during the last ten years, which is about the age 
of the oldest steel passenger car, has noticed that very little, if 
any steel was used in the interior finish until within the last 
four or five years. 

2 The first attempt to use steel in passenger cars resulted in 
steel underframes with wood superstructure. The next develop 
ment provided steel underframe and steel superstructure, but 
with wooden roof and wood interior finish. Further develop 
ments eliminated the wooden roof and the final efforts produced 
an all steel car. Considering that this development was made 
during a period of four vears, the results obtained are, to say 
the least, highly gratifving. 

3 The earlier designs of steel cars with steel interior finish 
are sometimes called all steel cars, leaving the impression that 
they are fire-proof in every respect, but this is not correct be 
cause too much wood was used in the form of wood furrings 
to enable the application of the steel finish with wood screws. 
These furrings were, of course, not exposed to view, but they 
nevertheless placed the cars outside of the classification “ all 
steel cars.” The idea that it was necessary to use wood furrings 
in order to make it possible to apply steel finish, or in other 
words, that wood screws had to be used, machine screws not being 
considered practicable, accounts to some extent for the tardiness 
in the introduction of steel in the interior finish. 

t The earlier specifications and designs for steel passenger 
cars made the use of machine screws for applying the interior 
finish prohibitive and impossible, which, of course, made it nec 
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essary to employ other means such as bolts or wood screws. 
Bolts for this purpose must have heads of special design to allow 
their insertion through slotted holes, etc., and to prevent them 
from falling through during the application of the nuts. The 
nuts, being exposed, are objectionable as they give an unsightly 
appearance, even if special cap nuts are used in place of the 
ordinary nuts, besides there are many places on a car at which 
it is impracticable to apply bolts. Therefore, to avoid machine 
screws and bolts the space between the outside sheets and the 
interior finish were filled with wood furring to allow for the 
use of wood screws. The objections to machine screws, caused 
by the belief that they would work lceese in a short time, has, 
however. disappeared from experience enained through actual 
service as it has been shown that if set in white lead and prop 
erly applied they are entirely reliable. 

5 There has always been and there still is a oreat ditference 
of opinion as to how far it is advisable to substitute metal for 
wood in passenger Car construction. The use of a small amount 
of wood in the interior finish. as for instance window sash mold 
ings. seat arm rests. window capping, etc.. should not be objec 
tionable as it has certain advantages over steel which are desir 
able, but wood is used for such details to a considerable extent. 


and hundreds ot cars are now in service in which the small 


amount of wood used in the interior finish cannot be detected 
except by an expert and such cars are to all intents and purposes 
fireproof cars, but the aim of many designers has been to elim 
inate the wood wherever possible on account of the many advan 


tages possessed bv steel, among which may he mentioned: 


a Steel finish means nen-ce mb “tion ih Cas of fire. 


] 


Steel prevents splinte: neg im case of wreck. 


e Steel finish can be easily removed should it become 
necessary to repaint the car at the inside surface of 
steel sheets, as the life of the steel car, to a certain 
extent, depends on the condition of the paint. 

d Steel finish makes it possible to increase the interior 
width of the car where outside width is limited. This 
has been found particularly valuable in designing 
subway. elevated or suburban steel passenger equip 
ment cars. 


e Steel finish will avoid trouble which may be exper! 
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enced due to different expansion of materials, steel 
against wood. This point need not be considered 
with steel and makes it unnecessary to provide for 
relief in all members of the finish running longi- 
tudinally, such as upper and lower deck sill moldings, 
etc. In fact, the steel finish has revolutionized to 
some degree the designs of wood finish in the wooden 
cars built since steel cars came in vogue. The cars 
of today are built on more sanitary lines, and fancy 
moldings, fretwork and carvings have disappeared 
without losing sight of giving the cars an artistic 
finish, avoiding thereby lodging and breeding places 
for all kinds of germs which the world is fighting 
against today. 

f Steel finish will, by comparison, be cheaper every year 
for the reason that it becomes more difficult to obtain 
the right kind of lumber for interior finish, which 
of course, means increase in price of wooden cars. 

g It is continuously becoming more difficult to obtain 
men who have had sufficient experience in applying 
wood interior finish, whereas it does not take the same 
experienced men for applying steel finish. A man 
requires from three to four vears’ apprenticeship to 
become an expert able to apply wood finish to a car, 
whereas an average intelligent man who is familiar 
with tools is able to become an expert in finishing 
cars with steel finish in from six to twelve months, 
and this fact of labor will have to be taken into 
account sooner or later. 

h A more uniform color can be maintained on steel finish 
than on wood which comes in different shades, and 
it is very difficult and expensive to match perfectly 
all parts in one car with regard to shade without 
additional expense of glazing. Furthermore, the 
average life of paint applied to steel finish will be 
much greater than to wood finish for the reason that 
wood darkens with age. This, of course, influences 
the paint which is a disadvantage from the stand 
point of illumination. Should it become necessary 
to repaint a car of wood finish, reworking of the fin- 
ish by removal of the varnish and scraping is neces- 
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sary, Whereas in the steel finish the scraping is elim- 
inated and the removing of varnish is alone required 
to be able to repaint the car. 


i Steel finish is of advantage from a building standpoint 
in the handling and working up of material to make 
ready for application. Steel details can be worked 
up to a large extent before they are applied to the 
cars, Which make it possible to manufacture the inte- 
rior finish in much less time by the use of more men, 
than it is possible to employ when applying a wood 
finish, as only a limited number of men have room 
to work at the same time in a car when the greater 
part of the fitting and cutting, etc.. has to be done. 
This has facilitated the establishment of a number 
of manufacturing concerns who devete their efforts 
almost exclusively to producing steel interior finishes 
hot only for passenger cars but also for buildings. 
In addition to these anv manufacturing company 
equipped with the necessary machinery for the mak 
ing of drawn moldings, breaker presses, and ordinary 
welding and spet welding machines, is able to handle 
this class of werk for railroads or carbuilders, who 
nav not have the necessary equipment to do the work 
in their own shops and prefer to buy the interier 


finish as they buy other specialities. 


fi All of these advantages are almost exclusively confined to 
the use of steel or other metals. although a composite material 
of a wood pulp nature or similar material made fireproof and 
waterproof by different processes, if applied in a@ proper way 
and used for ceilings and below the window sills, is not objec 
tionable, and it may be applied in practically the same manner 
as steel. 

7 The advantages possessed by wood over metal as a non 
conductor can be very much reduced by the use of proper insu 
lating material correctly applied. The use of proper insulation 
is of course of great importance and manufacturers of that class 
of material as well as railroads and car builders are giving a 
great deal of attention to the subject. and the time does not seem 
to be far distant when steel cars with interior finish of wood 
will be as scarce as steel passenger cars were ten years ago. 
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8 A great deal more could be said on this subject, but it is 
hoped that what has been brought out will show that steel inte 
rior finish has certain advantages not possessed by other material 


commonly used in passenger cars and that the disadvantage 
are few and not insurmountable. 











PAINTING OF STEEL PASSENGER CARS 
By C. D. Youne, Atroona, Pa 
Member of the Society 


A fundamental reason for painting any surface of a passen 
ger car is to protect it from the damaging effects of the an 
which is more or less loaded with gases and moisture. For ex 
ample, oxygen is destructive of iron and steel and when sul 
phurous gases are present they are quickly oxidized into sul 
phuric acid which is very corrosive to unprotected metallic sur 
faces, It. therefore, becomes necessary to protect the surface by a 
covering, and paint forms a substantial and convenient means for 
accomplishing this. If properly made and applied, it is an im 
pervious coating, affording the needed protection by forming a 
hard waterproof. rubber-like sheeting or film which has sufficient 
elasticity to conform itself to the contraction and expansion of 
the surfaces to which it is applied. In addition to protection 
the surfaces may he beautified and embellished by the proper se 
lection of pigments so as to bring about the harmonizing and 
artistic effects desired. 


WOODEN EQUIPMENT 


~) 


2 The painting of wooden passenger-car equipment has been. 
in the matin. suecessfully \ complished the painting schedule 
for the outside is briefly a follows: Apply two coats of 
primer. putty and glaze, followed by three or four coats of su 
facers, as found necessary. after which the surfaces are rubbed 
down smooth with emery and oil, when two coats of shade color 
are put on. The necessary striping and lettering follows, com 
pleting by three coats of finishing varnish, consuming in all 
about sixteen to eighteen davs. 

3 The finishing of the interior of wooden cars generally has 
been in the natural wood, consequently it is only necessary to 
prepare the surface for the varnishing. A representative sched 
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ule which is used is as follows: One coat of filler, in paste form, 
which is sandpapered down to a smooth finish. Add one coat 
of rubbing varnish and rub down with sandpaper, after which 
apply three coats of rubbing varnish, and complete the finish, 
cutting down the gloss by rubbing with pumice and oil to pro 
duce the most pleasing “ flat finish.” 

1 This method of finishing the wooden surfaces of cars has 
been attained with good results, so that naturally when the 
change to steel passenger equipment came some six years ago, a 
desire to retain as much past practice as possible seemed desira 
ble. It was realized, however, that the all important point in 
the painting of iron or steel surfaces was first to have the sur 
faces thoroughly cleaned and entirely rid of scale and rust, as 
this is as important as the painting itself. To accomplish this, 
sand-blasting, where possible, was resorted to, supplemented by 
the use of wire brushes and emery cloth in the more obscure 
places and the more uneven surfaces. The sand-blasting, how 
ever, was confined largely to the outside surfaces and the latter 
practices to the inside portion of the ear. 

5 Tron and steel, while not presenting to the eye the same 
porous condition as wood, is full of finely divided pores, and the 
same atmospheric influences which enter the pores of wood and 
cause it to decay are ever ready to attack the unpainted sur 
faces of iron and steel, in fact the metal surfaces more readily 





combine with the oxygen and moisture of the air, forming what 
is rust or oxide of iron. Therefore, immediately after the sand 
blasting and cleaning of the surfaces should come the applica 
tion of the first or primary coat, as this is the most important 
one, from the preservative standpoint. 

6 In the selection of a suitable primer it seemed but natural 
for the painter to be guided by the experience gained in the 
painting of locomotive tenders, and to follow the initial coats 
with practically the same process as with wooden cars, and I 
believe that so far as the subsequent coats are concerned, this 
practice was generally carried out by the earlier painting of steel 
passenger equipment. It is thought that an error has been made 





in this general practice, as will be explained later. 
STEEL EQUIPMENT 


7 The schedule for painting steel passenger car trucks, under 
frames and superstructures is as follows: 





7 
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8 Trucks. Before assembling, all surfaces on truck parts 
throughout, including all concealed surfaces, but not including 
wheels and axles, must be covered with one coat of suitable primer. 
After assembling, all surfaces (except wheels) exposed to view 
after the body of the car has been placed on trucks, must be cov- 
ered with two coats of truck enamel. 

9 Underframes. During the process of construction, all 
parts of the underframe, including concealed surfaces and sur- 
faces where metal bears on metal, must be covered with two coats 
of good metal preservative of a non-inflammable nature. All 
accessible surfaces must be covered with a third coat of metal 
preservative. 

10 Superstructures. Before assembling, all parts made of 
iron or steel, including the roof, must be covered with one coat 
of primer. A second coat of primer properly thinned with tur- 
pentine, or similar material, must be applied to all surfaces, in 
cluding those which are concealed when the car is completed. 
Wherever possible, this second coat must be put on after the 
sheets are in place, 

11 After assembling, the outside of side and end sheeting, in 
cluding letter plate and deck plate, must be covered with one 
coat of surfacer, the rough and uneven places glazed with “ sur 
facer composition,” four coats of surfacer being added, rubbed 
down with linseed oil and emery cloth, two coats of desired color 
material added, followed by striping and lettering, then finished 
with three coats of finishing varnish. The outside of the roof 
must be finished with one coat of heavy protective paint, fol 
lowed by one coat of a mixture composed by volume of three 
parts of mixed ground color and one part of the protective coat 
ing used. The top surface and edges of headlining should be 
painted with two coats of some preservative, or color paint. 

12 The interior of cars should receive very careful attention 
in order to produce the desired finish. To illustrate fully the 
various steps and time taken to complete the painting, the fol 
lowing is given as outlining the progress of the work. This is at: 
tained with the use of surfacers, colors and varnishes containing 
a relatively large amount of artificial driers and varnish gums, 
in order to obtain the artistic finish desired for the interior. 

HEADLINING 

Ist day Apply one coat and stipple after application. 

2d day Stand for drying. 
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3d day Apply one coat and stipple after application. 

4th day Stand for drying. 

5th day Apply one coat and stipple after application 
SIDES ABOVE WINDOW SILLS AND ENDS 

Ist day Apply one coat or priming. 

2d day Stand for drying. 

3d day Apply one coat surfacer 

{th day Necessary puttying and glazing. 


Sth day Appiy as many coats surfacer as are necessary 


surface. 
6th day Same as 5th day 
Tthday Rub down with emery and linseed oil. 
Sthday Apply one coat of ground color. 
98thday Apply one coat of ground color 
10th day Apply one coat of ground color. 


lithday Apply one coat and stipple after application 
12thday Apply one coat rubbing varnish 

sth day Stand for drving 

14th day Apply one coat rubbing varnish 

I5thday Stand for drying 

16th day Apply one coat rubbing varnish 


Wthday Stand for drying 


ISth day Rub with oi] and pulverized pumice stone. 


SIDES BELOW WINDOWS 


Ist day Apply one cont or priming. 

2d day Stand for drying 

sd day Apply one coat surfacer 
fthday Necessary puttying and glazing 


5thday Same as 6th day. 


6th day Apply as many coats surfacer as ure necessat 


surface 
Tthday Rub down with emery and linseed oil. 
Sthday Stand, awaiting bringing up other wor 
9thday Stand, awaiting bringing up other wor! 
10th day Apply one coat bronze green 
lithday Apply one coat bronze green 
12thday Apply one coat of rubbing varnish. 
13th day Stand for drying. 
14th day Apply one coat of rubbing varnish. 
15th day Stand for drying : 
16th day Apply one coat of rubbing varnish. 
W7thday Stand for drying. 
sth day Rub with oil and pulverized pumice stone. 





to make a level 


a iKe ; evel 


13. Formulae and panels for the various shades should be fur 


nished the painters for their guidance in obtaining the shade 


of any of the colors which are desired 
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RESULTS OF AIR DRYING PAINTS ON STEEL 

14 The artificial driers and gums used in hastening the time 
of drying and hardening of the various coats and permitting the 
necessary rubbing continue this action so that the paints and 
varnish increase in hardness and brittleness, rendering them sus- 
ceptible to cracking and chipping, and the process of disintegra- 
tion is aggravated by excessive expansion and contraction of the 
steel surfaces as compared with wood. The linear expansion of 
steel being more than twice that of wood would seem to indicate 
the use of more elastic coatings than formerly used for wooden 
cars. 

15 This fact has been borne out in the service of the paint in a 
great many cases In an investigation which recently came under 
my observation. It was noticed that when some of the equip 
ment had been in service about four months, the interiors of the 
cars were showing varnish cracks and checks. As time went on 
more cars gave evidence of this deterioration, the final outcome 
heing that an investigation was made to see how serious the con 
dition was. Some 400 cars were carefully examined, special at 
tention being paid to choose cars built by various manufactur 
ers, Where different makes of surfacers and varnishes were em- 
ployed. An endeavor was also made to determine whether the 
cracking of the painted surfaces was confined to the varnish 
coats or the surfacer coats, or both. 

16 In order to classify the various conditions found, four 
readings of percentages were arbitrarily taken, the condition of 
a new car being taken at 100 per cent: 


Per cent Condition of Varnish and Surface 
WM to SO Good, no checking 
SO to 70 Fair, slight checking 
70 to 6O Matas ..Medium, considerable checking 
uO to 50... Voor, checked from outside varnish coat to metal 


Sample cars were selected to illustrate these various classes, and 
photographs were taken of the different defective surfaces so as 
clearly to indicate to the eye what the different percentages 
meant. 

17 The result of this examination showed that the exteriors. 
including the sides, ends and vestibules, were in fair condition 
There were a few exceptions to this. but they amounted to less 
than 6 per cent of the total having serious varnish and surface 
cracks. Interiors were found generally to be in a poor condi- 
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tion. About 80 per cent of the equipment examined had the 
varnish checked through to the surfacer. 

1S Some of these conditions developed after four to eight 
months’ service, indicating either that an entirely new system of 
painting would be necessary to overcome these troubles, or that 
a more elastic paint would have to be used for interior finishing 
under the present existing practice of painting steel. 

19 To obtain some data indicating what should be done to 
meet the conditions, preliminary experiments were made by 
painting a number of panels and baking them in a_ heated 
oven. Repeated experiments along this line indicated that 
artificial driers could almost. 


f not entirely, be eliminated 
in the paint formulae and that more elastic materials could 
be used without the aid of artificial oxidizing agents. It 
was also observed that the elastic varnish used on the exterior 
of the cars could, under this svstem, be used to advantage on the 
interior, and by the aid of the heat of the oven they could be 
dried to the desired hardness. permitting the rubbing with oil 
and pumice to get the “ flat finish.” 

20 The outcome of the experi: ents indicated that it would 
be desirable to extend the experimental panels to a full size car 
and, therefore, a proper baking oven was planned that would ac 
commodate one of the largest existing steel passenger Cars for the 
purpose of baking each coat as applied to the exter rand inte 
rior surfaces. 

21 This oven, as designed and built by the Pennsylvania 
Railroad Company at its Altoona Shops, is 90 ft. 3 in. long, 15 
ft. wide and 15 ft. high. The frame work of this structure is 
made up of 3-in. I-beams for the sides, spaced 5 ft. centers. The 
roof framing is made of the same sections and curved to conform 
closely to the contour of the car roof. Each end of the oven has 
two large doors which can be readily opened and closed for the 
baking operation. The oven is lined on the inside with 14-in. 
steel plate, and on the outside with galvanized iron of 0.022 gage. 
The 3-in. space is filled with magnesia lagging, thus effecting the 
needed insulation. The doors are insulated in a similar manner. 
Along the walls of the interior of the oven are placed 16 rows 
of 114,-in. steam pipes, and along the floor, close to the walls, are 
arranged manifold castings with small lengths of pipe tapped 
into them at right angles. By this means over 2000 sq. ft. of 
heating surface is provided. A steam pressure of approximately 
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100 Ib. to the square inch is used, thus making it possible to get 
an oven temperature of over 250 deg. fahr. Rectangular open- 
ings, made adjustable, are provided on the sides near the floor 
line, allowing the necessary admission of air for circulation. 
Four 8-in. Globe ventilators are spaced at equal distances in the 
roof, likewise provided with dampers to regulate the size of the 
opening. By this means of ventilation, fresh air, which is re 
quired for the proper drying of paint, is obtained, as well as 
providing for the egress of the volatile matter present, Auto- 
matic ventilation and steam regulation have not, at the present 

















Fic. 1 ExtTertok APPEARANCE OF OVEN 


time, been applied, but these have been considered advisable, if 
the result of the experiment seems to warrant a more extended 
application of the practice. 

22 A track is placed on the floor of the oven and connected 
at each end of the oven with other tracks leading into the reg 
ular paint shop where the different coats of paint are applied to 
the car before each baking operation. 

23 Photographs of the general appearance of this oven from 
the outside. and one end of the interior with a car within the 
oven are shown in Figs. 1 and 2. Fig. 3 shows the steam piping 
in detail. 
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BAKING PAINT ON STEEL 





24 The outline of painting a car in this oven is briefly as fol 
lows: First, a priming coat is given the exterior and interior of 
car, which is then moved into the oven and baked for three hours. 
The temperature at the start is about 160 deg., but rapidly rises 


AAAS ~~ 

















Fic. 2 View or INTERIOR OF OVEN SHOWING CAR IN PLA‘ 


at about 1 deg. per min. until a temperature of 250 deg. is 
reached, requiring about 114 to 2 hours. The oven is held at this 
temperature until the lapse of 3 hours, when the car is with- 





drawn, allowed to cool sufficiently to work upon, after which the 
surfaces are glazed and depressions and uneven places puttied. 
The car then receives its first coat of surfacer, is returned to the 
oven for 3 hours, baked and removed for additional coats which 
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vary from two to three in number as the needs of the case 
require. 

25 After the last coat of surfacer has been applied and baked, 
the outside surface of the body of the car is rubbed down with 
emery and oil to produce a flat and smooth surface. The 
various color coats used, such as tuscan red on the outside, pale 
green, bronze, and bronze green on the inside, are then put on. 
Two coats of each color are required to get standard shades. 
Each coat of color is likewise baked. 


TABLE 1 TIME SCHEDULE FOR PAINTING EXTERIOR AND INTERIOR OF STEEL 
PASSENGER CARS 


OUTSIDE INSIDE 
} 
Period 
of Body Roof Trucks | Body Above Headlining Body Below 
Work | Window Sills Window Sills 
| —_— 
1 | lst prime Ist prime ‘ lst prime Ist prime Ist prime 
2 glaze : glaze glaze glaze 
3 | Ist surface wk te eten rub-ground rub rub 
4 | 2d surface DRO SF asas F238 sadaen 
5 3d surface a ee ee eee 
6 rub | wed Dinece © omamten, © . @habee eee 
7 Ist tuscan 3d prime , 2d ground lst green lst green 
8 2d tuscan soa Pee stipple 
9 stripe and letter honk  aeewe 6: -samee 
10 | Ist varnish | Fadi truck ist varnish Seas 2d green 
11 | 2d varnish a color Sd varnigh | os .cesee . 
12 3d varnish ae ia 3d varnish | ...... Ist varnish 
13 | wee eee | er sates rub 2d green air 


| | dry 


26 The car then receives the required lettering, striping, ete., 
after which the outside and inside surfaces get three coats of a 
high grade finishing varnish, especially adapted for the baking 
process. Each coat of varnish is baked at a temperature from 
120 deg. fahr. at the start to 150 deg. fahr., which is maintained 
until the expiration of 3 hours. The interior surfaces of the car 
are then rubbed with pumice and oil, giving the “ flat finish ” 
effect desired, thus completing the painting of the car. 

27 To illustrate better the schedule of operation followed, or 
the timing of the various coats, both for the outside and inside, 
to secure the most economical conditions, Table 1 is given. 

28 All of the work done by the baking process of painting 
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can be accomplished in six to eight days, thus effecting a saving 
in time of about ten days as compared with the standard or pres- 
ent air drying system. Further, the paints and varnishes have 
been worked up so that they are especially adapted for this bak- 
ing process, having greater elasticity. Exact formulae for the 
various mixtures are well defined, so that uniformity in material 
is expected, thus giving greater durability, better appearance 
and longer life for the paint work. 

29 The checks and cracking previously found will be consid- 
erably lessened, if not almost removed. By oven painting the 
work is done under more uniform conditions, which at the pres- 
ent time are so hard to control. It enables the surfaces of the 
car to be heated uniformly and dried thoroughly, thus remov- 
ing any objectionable moisture before the first priming coat is 
applied, which is a very desirable feature of the new method. 

30 <A considerable saving will be effected by the shorter time 
that cars will be held out of service when undergoing repairs 
and repainting in the shops. It is expected that dirt, soot, ete., 
will not adhere or imbed themselves so readily and that the gen- 
eral appearance of the car will be improved by the baking 
method. 

31 This oven was placed in service the early part of this year 
and the results of the complete car at this time seem to justify 
the experiment. They seem to indicate that the results obtained 
from a small panel can be duplicated in the full size passenger 
equipment car and that, if this is the case, this method of paint- 
ing can be used to advantage not only for the painting of steel 
passenger equipment cars, but for the painting of any other full 
size steel structure of a similar character where protection and 
finish are desired. 

32 Results and indications at this time seem to justify our ex 
pectations that the new process of baking will give, over the pres 
sent air drying system : 

a Longer life of material applied. 

b A general appearance as good or better. 

c Less cost of material at no increase in the labor charge. 
d Complete sanitation for old cars. 


~ 


A considerable saving of time for shopping cars, which 
results in a saving of shop space. 

These advantages are offset by the initial cost of installation and 

operating cost of the oven. 








PROVISIONS FOR ELECTRIC LIGHTING IN 
STEEL PASSENGER CARS 
By II. A. Curriz,’ New YorK 


Non-Member 


Hardly more than perfunctory attention is, as a rule, given 
to the lighting equipment of a car by the car designer. After 
all other apparatus and equipment are taken care of, the lighting 
is considered and fitted as well as possible into the remaining 
space. 

2 From a standpoint of practical consideration for the wel 
fare of passengers, the lighting plays one of the most important 
parts ; therefore, every effort should be made to arrange the 
light units so that no discomfort be occasioned, and to install 
the apparatus and wiring so that operating failures be reduced 
toa minimum. In this connection I might say that the United 
States postal authorities at Washington are going into this sub- 
ject very carefully at the present time to insure fair treatment 
for their postal clerks in the railway mail service: very stringent 
requirements have been ordered both as regards general illumina 
tion and reliable performance. 

3 The two essential considerations for the designing engineer 
to keep in mind in laying out his installation are: 

a The arrangement of parts in a manner to allow of easy 

inspection and repair. 

6 Protection against mechanical injury. 
Convenience and accessibility of apparatus, fixtures, junction 
boxes and wiring mean much to the inspector. It is a well 
known fact that the average inspector will pay little attention 
to those parts which are difficult of access, and much better in 
spection work will result where parts are arranged in a get-at 


' Assistant Electrical Engineer, N. Y. C. & H. R. R. R 
THE AMERICAN Society OF MECHANICAL ENGINEERS, 29 West 39th Street, 
New York. All papers are subject to revision. 
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able manner. It is of equal importance that the various parts 
be protected in such a manner as to avoid all possibility of injury 
to them while the car is in service. The other essential features 
of the lighting installation are discussed in the following para- 
graphs: 

t Aale Generator. The usual practice is to suspend the 
generator by swinging links at the inside end of the truck, and 
belt it to a pulley on the axle. For mounting the axle pulley 
a straight machined seat should be provided in all cases if elec 
tric lighting is planned or can be anticipated. Until recent years 
the universal practice was to provide the regulation tapered 
axle and allow the manufacturer of electric lighting equip- 
ments to adapt his pulley to an unsuitable seat in the best man- 
ner he could. The belt and pulley troubles which resulted were 
disproportionate to any possible advantage from retaining the 
tapered axles. It is customary for the manufacturer of lighting 
equipments to provide his own supporting structure adapted as 
circumstances permit for attachment to the truck. The resulting 
suspension is at best something of a makeshift. 

5 It would be a consummation much to be desired if truck 
designers would provide a generator support built integral with 
the truck; the requirements are not difficult and it is certain 
that the generator builders would be glad to make their machines 
conform to the truck builder’s suspension. As the matter is 
now handled, nothing causes them more delay and inconvenience 
than obtaining the numerous details of truck and underframe 
construction necessary for making an intelligent layout of the 
generator suspension. In designing the suspension it is desirable 
that the space required for the belt be kept as clear as possible. 
The end tie of the truck frame, if used, should not be deep and 
should be located at a level that will make it possible for the 
belt to straddle it. Outside brake beams when used are a neces- 
sary evil from the standpoint of generator location. Head room 
for the generator should be considered in laving out deep center 
girders, brake rigging and piping. All the open space that can 
he provided about the generator is desirable because it facilitates 
thorough inspection. The generator terminal board should be 
attached to the underframe of the car close to the generator and 
readily accessible. 

6 Battery Box On account of the obvious necessity for 
convenience in handling the heavy batteries, the battery box 
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location has practically been standardized. As the weight and 
dimensions of elements are almost identical, it is unnecessary 
to change the hanger design after a satisfactory arrangement 
has once been used. 

7 Charging Receptacles. The charging receptacles have been 
allotted a permanent location on electric lighted equipment. 
Care should be taken to arrange the wire leading to the recep 
tacles to prevent interference with brake rods, ete. 

8 Switchboard and Regulator Lockers. (a) The switch 
board locker should be so located as to be at all times easily 
accessible to the trainmen; no pains should be spared in the 
design and installation of the board; nothing but fireproof mate 
rial should be used. A receptacle for spare lamps and a report 
card holder are convenient accessories. (/) The regulator 
locker is generally located under the switchboard and on the 
generator end of the car. Good ventilation is a necessity. Pro 
vision against dampness and dirt is imperative. The regulator 
lockers should be fitted with locks to guard against accidental 
or wilful interference with apparatus. In designing lockers for 
lighting apparatus it is recommended that liberal space be pro 
vided so that changing of equipment, repairing, inspecting and 
testing can be done to the best advantage. 

9 Conduit. In steel-car construction, metal conduits are 
almost universally used. In the better type of steel car the inte 
rior conduits can be concealed behind metal molding and suit 
able outlet boxes designed to harmonize with the contour of the 
molding. Some designers are satisfied to have exposed conduit 
used exclusively throughout the car. In laying out wiring con 
duit, direct runs without sharp bends should be used. Care in 
locating the conduits will facilitate the installation of wires and 
prevent damage from moisture, ete. 

10 Fixtures. Where side lighting is used, a_ satisfactory 
arrangement can be obtained by designing the fixture to meet 
the contour of the molding. In center deck lighting, it is advisa 
ble wherever possible to arrange the carlines so that a direct 
support to each fixture may be obtained. On platforms provision 
for one or two-lamp outlets is sufficient. A plain socket mounted 
on the platform ceiling has been used in some instances. A bet 
ter arrangement would be a metallic reflector sunk flush in the 
ceiling. 
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11 Emergency Lights. It was formerly customary in apply 
ing electric light to retain gas lighting as a reserve. Increasing 
reliability of electric lighting apparatus has made this unneces 
sary and in the best present practice no gas equipment is pro 
vided. For emergencies it 1s customary to provide holders for 
candle lamps: but it is only on rare occasions that these have 
to be used, if the electric equipment is of a good modern type. 











PROVISION FOR ELECTRICAL EQUIPMENT ON 
STEEL MOTOR CARS 
By F. W. Bort,: New York 
Non-Member 


In providing for the electrical equipment on steel motor cars, 
several important points should be considered. On account of 
its metallic construction, the car becomes a negative conductor, 
or, in other words, the car is grounded, and all electrical appa 
ratus must be well insulated against leakage of the electrical 
current. 

2 Switches, circuit breakers, fuses, etc., should be so located 
that the are when opening a circuit will not reach the metal 
structure of the car. In cases where space is limited, and it 
becomes necessary to locate circuit breaking apparatus in such 
a way that there is danger of the are reaching the metal structure, 
suitable are shields of non-conducting and non-inflammable 
material should be used. 

3 Switches, terminals and other apparatus, having exposed 
live parts, should be protected against accidental contact by 
enclosing them in boxes or cabinets. This protection is most 
important where apparatus, such as mentioned above, is located 
in or near the space which is occupied by passengers. 

4 It is sometimes found necessary on account of the restricted 
space in toilet rooms, motormen’s cabs, postal and baggage com 
partments, etc., to attach electric heaters directly to the sheath 
ing: the heater coils then are necessarily close to the sheathing, 
and as a means of protection to the paint and varnish thereon, 
an insulated backing should be applied between the sheathing 
and the heater. 

5 Particular attention should be given to locking bolts, nuts. 


' Assistant Engineer, Electrical Department. N. Y. C. & H. R. R. R 
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screws, etc., to prevent them working loose on account of vibra- 
tion, especially those which are used to secure the apparatus. 
The vibrations of the motor gearing are transmitted to all parts 
of the car and they are more pronounced when the motor sus- 
pension lug is mounted on the truck transom, without the use 
of suspension springs. Vibration is more easily transmitted 
through the solid structure of steel cars than it is in cars of 
wood. 

6 In the design of new cars it is sometimes found convenient 
to locate various members of the structure, especially in the 
underframe, so the apparatus can be suspended from them 
without the use of intermediate supports. This is desirable, as 
it is often found that many parts can be omitted from the car. 
Where heavy apparatus is to be suspended from intermediate 
supports, large heavy members are required, sometimes compli 
cated in design in order to obtain clearance between parts of 
the structure or apparatus. 

7 Where it is possible, apparatus hangers should rest on the 
members which support them and not depend entirely upon a 
vertically bolted or riveted connection. The hangers should be 
well braced, especially those which hang far below the under 
frame, to prevent swaying of the apparatus, due to the motion 
of the car. The hangers can be so designed as to provide the 
necessary bracing, but to accomplish this odd shapes are often 
required which increase the cost of manufacture. It is then 
desirable to provide hangers and separate braces of simple 
design. 

8 When several switches, fuses and other electrical apparatus 
are required for the motor, control and auxiliary circuits, large 
switchboard area is necessary, and in some instances, the switch- 
board has been installed in one of the end bulkheads, occupying 
most of the space between the body corner and door posts. In 
recent steel cars. intermediate body end posts are used as part 
of the general scheme for anti-telescoping provisions at the end 
of the car. These posts extend from the body-end sill to the 
body-end plate, and it is recommended, in order to interfere as 
little as possible with the general anti-telescoping scheme, that 
two small switchboards be used, one placed in the bulkhead on 
ach side of the body-end door opening, and located as high 
above the platform as the size of the boards will permit. This 
arrangement of switchboards provides for the use of short inter 
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mediate body-end posts, extending upwards from the body-end 
sill to the horizontal frame member, located just below each 
switchboard and connected to the body corner and door posts. 

9 In wooden car construction it is necessary to provide 
ground wires from the various electrical circuits to some part 
of the car which is a negative conductor. This is unnecessary on 
cars of steel construction, as the electrical circuits can be 
grounded at almost any part of the car structure. 

10 The steel car is safer than cars of wood construction, as 
there is no danger of bad fires on account of short circuits. 
Parts of the structure of a steel car will not become alive, as is 
sometimes found in cars of wood construction. 

11 The wiring conduit on a steel car should be provided for 
at the time the car is being designed. Unless this is done, difli- 
cult bends in the conduit may occur and it is sometimes found 
necessary to cut and reinforce the structural members. 

















AIR BRAKES FOR HEAVY STEEL PASSENGER 
CARS 
By A. L. Humpurey,! WILMERDING. PA 
Non-Member 


Advancement in the development of air brakes has been no 
less contingent upon the development of rolling stock than the 
economic handling of traflie through the use of heavier and 
faster trains is contingent upon the advancements in motive 
power. A review of the history of railroad transportation de- 
velopment in this country will show a steady and unceasing 
advance from year to year. Equivalent advancement in the 
efficiency of appliances such as air brakes was consequently nec- 
essary in order that the control and safe handling of longer and 
heavier trains should not operate as a barrier to these develop- 
ments. 

2 A brief comparison of the conditions existing at the time 
of the introduction of the air brake with the conditions at pres- 
ent, will show that the advancement in rolling stock has been 
more rapid than those who have not been in close touch with 
the situation are likely to realize. For example, the weight on 
drivers of high-speed passenger engines has increased from 
95.000 to 180.000 lb. The drawbar pull of locomotives has in- 
creased from 7,000 lb. to 30,000 Ib.; working steam pressure has 
increased from 125 lb. to 225 |b.: weights of passenger cars have 
increased from 20,000 Ib. to 150,000 Ib. The schedule speeds of 
passenger trains have increased from 30 miles per hour to 65 
miles per hour, and it is not uncommon for speeds to reach as 
high as 85 to 90 miles per hour. 

3 Taking the average weights of trains and average speed 
at the time the air brake was introduced as compared with the 


1 Vice President and General Manager, Westinghouse Air Brake Company. 
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trains and speeds of today, the weight per vehicle has not only 
increased nearly eight times, but the foot-pounds of energy to 
be destroyed is nearly 15 times as much. In order to meet the 
demands of moderneservice conditions as efficiently as heretofore, 
means should be provided for dissipating the total energy stored 
up in this swiftly moving mass in at least as short a time and 
distance as before. In fact it is desirable to do this in as much 
less time as is consistent with comfort to passengers and accuracy 
of control, in the case of service stops, and in as much shorter 
distance or time as may be possible in the case of emergency) 
Not only must the brake be automatic in its operation, but it 
must be capable at any time and under any conceivable circum 
stances to produce the maximum possible retarding force within 
as short a period of time as the known resources available and 
physical limitations will permit. 

t When we consider that it requires a distance of 8 to 12 
miles for a locomotive of modern design, hauling a train of say 
ten cars, to accelerate to a speed of SO miles per hour and that 
this same train should be brought to a standstill within the short 
est possible time—or say In one tenth of the distance required to 
accelerate to this speed—it is hardly conceivable that this can 
he done with the means available, which is a retarding force 
produced by frictional contact of metal shoes against the wheels. 
which is in turn limited by the adhesion between the wheels and 
the rail. 

5 This factor, VizZ.. the friction obtainable hetween wheel and 
rail and shoe and wheel is the basis on which we must start, and 
upon which we are limited, as to the amount of retarding force 
obtainable. It is therefore of first importance in designing an 
air-brake installation to give due consideration to the contact 
between the wheel and rail and the possible efliciency of the 
brake shoe. The air brake in itself is practically limitless in 
the amount of force obtainable, but the practical application of 
this force is where the line must be drawn. In this connection 
it is worthy of note that the brake shoe today has about four 
times as much work to do as it had 30 vears ago. The chief 
effect of this, however, is to destroy the brake shoe at a much 
more rapid rate, without permitting any material lengthening 
of stopping distance. 

6 The improvements made in air brakes in recent years, which 
have made it possible to control the present heavy high-speed 
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passenger trains with approximately the same degree of eili 
ciency as the older forms controlled the equipment of their day, 
have been based on scientific principles and experience in obtain- 
ing reliable information and data. The matter of time of trans- 
mission of compressed air was not so important a factor with 
the shorter trains and slower speeds as it is today, where a train 
running at 50 miles per hour passes over a distance of 117 ft. 
per sec.; consequently a few seconds saving in the time of getting 
the brakes to fully apply is Just so much relative gain in the 
time and length of stop. With the latest improved pneumatic 
equipment, the maximum brake cylinder pressure can be obtained 
throughout a modern train of ten cars in 4 seconds, which is the 
shortest possible time that this can be obtained by serial quick 
action through a train of this length. For the purpose of short 
ening this time serious consideration is being given by some 
railroad officials to the tvpe of brake equipment used on the New 
York subway, and known as the “ electro-pneumatic,” which 
would not only tend to cut the time of full application in two, 
but by means of the electric control all brakes are applied simul 
taneously, which not only assists in shortening the stop but in 
preventing shocks, etc. 

7 Another equally important factor now coming more prom 
inently into use is the application of brake shoes to each side of 
the wheel, known as clasp brakes. The virtue of clasp brakes, 
however, is not so much in the aid they afferd in shortening the 
stop as in the equalizing effects of pressure on the wheels, journal 
box bearings and trucks, the minimizing of lost motion which 
affects the brakes through increased piston travel, and the less 
tendency toward wheel sliding while the brakes are applied. 

8 While a comparison of the relative merits of a brake equip- 
ment, as with most mechanical devices, is frequently based on 
their maximum capacity, it must be borne in mind that an air 
brake equipment must be designed to include flexibility for 
service operation, in which it is operated 99 per cent of the time 
and during which time it should be capable of handling smoothly 
the extreme lengths of trains, while at the same time it must be 
capable and ready under all conceivable circumstances to pro- 
duce the maximum permissible braking force in case of an 
emergency. 

9 It is not especially difficult to increase the speed of a train 
from 30 to 40 miles per hour, but it requires a vastly greater 
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amount of energy to increase the speed from 60 to 70 miles per 
hour. In like manner, for any given increase in speed, the addi- 
tional amount of work required of the brakes increases propor- 
tionally. If, therefore, the brakes for the heavier trains and 
higher speeds of today permit of stopping in about the same 
distance and with the same flexibility of control as could be 
done with brakes 40 years ago, and with the trains of that period, 
it is at least gratifying to know that the advancement made in 
this particular line of railroad development has kept pace as 
closely as it could consistently with the development in trans 
portation facilities, through which its rate of advancement is 
largely controlled. 
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CAST-STEEL DOUBLE BODY BOLSTERS, 
PLATFORMS AND END FRAMES 
FOR STEEL CARS 
By C. T. WesrLake, St. Louis, Mo. 


Member of the Society 


Cast steel as applied to underframes and end frames of rail 
road cars is the result of careful design and painstaking, and 
thorough development of the art of casting in sand molds. These 
large steel castings are made in baked molds, confined in massive 
metal forms, by a special method that assures positively against 
swelling due to pressure of the inflowing metal, and yet permits 
vielding to the pressure of the contracting metal when cooling, 
so that the castings are very accurate in shape and close to size, 
and are free from shrinkage stresses. 

2 Steel is an alloy of iron and carbon and differs from other 
alloys of iron by being capable of developing all its physical 
properties to the maximum degree. Its most distinctive prop 
erties are rigidity, ability to stand maximum forces without 
vielding; elasticity, ability to return to normal after being 
loaded to deflection; ductility, ability to stand distortion bevond 
its elastic limit without fracture: malleability, permitting it to 
be forged; tensility, high tensile strength: and weldability, per 
mitting it to be welded by heating and hammering. These prop 
erties which steel possesses in a maximum degree distinguish 
it from all other alloys of iron. 

3 Cast steel and rolled steel are produced by the same proe 
esses and of the same materials, are of the same chemical com 
position and have the same physical properties, and cast steel 
may be substituted for rolled steel, using the same fiber stresses, 
and its substitution is limited only by the minimum section that 
can be poured in the molds. 

THe AMERICAN Society oF MECHANICAL ENGINEERS, 29 West 39th Street, 
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4 As recently as 1893, cast steel was comparatively unknown 
in car construction, and in that year its introduction began in 
the use of truck bolsters for freight cars. This was followed a 
few years later by body bolsters or transoms, and it was only 
after their use on freight cars had demonstrated satisfactorily) 
the reliability of the material and design, that attention was 
turned to passenger cars. 

5 The double body bolster was first to receive consideration 
for passenger cars, and although, due to casting difliculties, its 
weight was at first excessive, it was quickly refined and assigned 
to its proper place with other cast-steel articles. It was found 
to be so much lighter, stronger and permanently effective than 
the built-up type, by forming a one-piece cradle or support for 
each end of the car body, that its use soon became almost uni 
versal in construction of passenger cars. 

6 As the denand increased for stronger, safer and less com 
bustible cars, the problem of replacing wood with steel devel 
oped many difficulties. The wooden car was the result of man) 
years of experimenting, of cutting and trying with a material 
easily worked, but as one of the most valuable properties of cast 
steel is its adaptability to combining a multiplicity of complex 
parts into a single one of simple form, it was gradually devel 
oped from the double body bolster form, first to include end sills, 
then end and buffing sills; next the end and bufling sills were 
combined with longitudinal members extending to, and con 
necting with the double body bolster. Finally these parts, to 
gether with many others combined into a single simple member 
at each end of the car underframe, and comprising so many of 
the fixed parts that it is now only necessary for the carbuilder 
to connect them by center girders and to apply draft and buffing 
gears and the superstructure to complete the car frame. 

7 The ideal underframe should have all connecting members 
in the same plane so as to avoid buckling due to eccentric load 
ing; it should be so designed that each member will independ 
ently perform its individual functions, passing the stresses from 
one member to the other through the smallest number of prop 
erly aligned connections; and all should be so arranged in rela- 
tion to each other as to form one powerful, compact, shock 
absorbing element throughout the length of the car. 

8 This can be accomplished to great advantage in cast-steel 
construction since the metal can be properly distributed in pro 











Cc. T. WESTLAKE 847 


pertion to the stresses. The gusset plates can be placed in the 
same plane as the flanges of intersecting members, and the whole 
reduced to minimum weight and to the smallest number of 
parts with practically no joints. It can be molded to any desired 
conformation, can be shaped to any curve, useful or ornate, 
without the use of expensive dies, can be provided with neces- 
sary projections joined to the main members by proper fillets. 
Openings may be provided with finished and reinforced edges, 
and all parts may be molded to symmetrical, pleasing contour, 
all edges rounded and a complete, practical, operative device, 
emanating from a single source furnished to the carbuilders 
ready for application. 

9 As the rounding of curves necessitates the use of convex 
ends to the car body, the central portion of the ends is most 
exposed and liable to receive initial impacts, and this portion 
should be made strongest and most capable of properly trans 
initting the force of Impacts to the balance of frame. 

10 ‘The underframe receives the force of end collision as a 
column load on its longitudinal members, while the end frame 
receives it as a transverse load on exposed members supported 
at their ends. As it is impracticable under these conditions to 
take the end frame equally as strong as the underframe, pro 
vision should be made for protecting the end frame against de 
structive forces. The underframe should be arranged so as to 
receive the initial impact, and if the encountered force is suffi 
cient to destroy it, it should fail in such manner as to form addi- 
tional protection to the end frame. 

11 This is accomplished in cast-steel construction by arrang 
ing the parts of the longitudinal members so that when loaded 
to destruction by a collision force, the end portions vield up- 
wardly, thus folding the exposed portion of the platform up 
against the end of the car body, and forming an addition to the 
end frame to assist in distributing the ferce to all the longi 
tudinal members of the superstructure. The advantage of this 
construction has been demonstrated in wrecks when this iden 
tical action has taken place, the safety of passengers assured, 
and the property loss kept low. 

12 The cast-steel platform as now provided for blind end cars, 
comprises the buffing sill having recesses for the buffer foot 
plates, holes and brackets for the buffer stems, pockets for the 
buffing device, brackets for safety chains, lugs for draft gear, 
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brackets for drawbar carry irons, anti-telescoping plate, exten- 
sions of the center sills and bottom chords of the side sills, all 
of the double body bolster members including side bearing arches 
and extending for a distance of over 14 ft. inward from the 
end of the car to a point considerably back of the truck center, 
and counting rivets, gusset plates and connecting angles, com 
bining more than 1000 pieces into a single, powerful, shock 
absorbing element of less weight than fabricated material of 
the same strength. 

13 The cast-steel platform and double body bolster for vesti 
bule cars comprises all the parts enumerated for blind end cars, 
and in addition, includes the exposed platform longitudinal 
members, step risers and end sill, measures over 17 ft. in length, 
is made of a single piece, and is also of less weight than fabri 
cated material of the same strength. 

14 Since the government has taken a hand in the construction 
of cars used in its service, stronger body end frames are being 
used, and as the end of the car is the first to encounter end col- 
lision forces, it reasonably deserves closer and more careful con- 
sideration. 

15 Most damage is produced by end collisions and to protect 
life and property from them, the colliding object must be pre 
vented from entering the car. To accomplish this, the end frame 
and end portion of underframe should be constructed so as to 
distribute the force of collision into all the longitudinal mem- 
bers of the car, passing it into the largest mass, utilizing every 
particle of available inertia to absorb the force without permit 
ting it to reach and act upon the contents or occupants of cars. 

16 The end frame proper should be designed so that when 
a single member is loaded, all will act with it, and this can be ac 
complished only by connecting them so as to form a single mass, 
and best by forming them in a single piece as in cast-steel con 
struction. 

17 In designing the cast-steel end frame we assume it to be 
a beam supported at its upper and lower ends and loaded at a 
point about 18 in. above its lower end. We provide connections 
between the end frame and balance of car frame of sufficient 
value to develop the full transverse strength of the end frame; 
the vertical members of end frame are connected by horizontal 
members so that in case the end frame is loaded to destruction 
the connections are sufficient to disrupt all the longitudinal mem- 
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bers of the car frame, and when they yield all parts will be 
forced toward the center of the end of the car and tend to pre- 
vent one car telescoping the other. 

18 Cast-steel parts weigh less than built-up members carry 
ing the same load since the metal in castings can be properly 
distributed in proportion to stresses. In built-up construction 
the metal overlaps at the joints and this, together with the rivet 
heads, makes an additional weight which in cast construction is 
avoided. In the latter, reliance is placed in a single solid mem 
ber and, as there are no joints, there is no chance of their being 
imperfect or becoming loose. 

19 The advantage in cast steel to the carbuilder is also very 
great. ‘To produce a platform of the built-up type at least eight 
different classes of material are required. This comes from eight 
different manufacturers, frequently from as many different 
points of production, much of it in less than carload lots, and 
all has to be requisitioned, purchased, received, stored and re- 
corded for use on each particular lot, and in order to reduce 
storage space and avoid congestion in the car plant, all deliv- 
eries have to be carefully and accurately timed, and followed 
up. Then each material has to be passed through the different 
departments of the car plant to be cut, shaped, punched, drilled 
and the same timing and tracing methods used, so as to have 
all parts completed at the proper time. When cast steel is used 
but one material is purchased from a single plant, only one 
piece is handled, that in carload lots, and when it arrives it is 
immediately ready and available for application without stor 
age or re-handling, facilitating completion of the car by leaving 
more car plant machinery available for other work. 

20 A plant capable of producing castings of this nature in 
quantities to meet requirements of the many car plants must 
have buildings of extensive area and equipment in proportion, 
as it ordinarily requires about ten days for a casting to pass 
through the various processes of casting, cooling, roughing, 
cleaning and v achining, and an accumulation of ten days’ out- 
put has to be constantly accommodated. All handling and con 
veying apparatus must be in duplicate so as to insure uninter 
rupted operation and machines for finishing must be of the 
highest grade and maintained in perfect condition to produce 
accurate and proper results. 

21 In car ccnstruction cast steel stands preéminent as the best 
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material for reducing to the minimum the weight and number 
of parts while maintaining requisite strength and other essential 
properties, and its popularity and use will proportionately in 
crease as its benefits and advantages become more generally, 
recognized. 














SPECIAL ENDS FOR STEEL PASSENGER CARS 
By H. M. Esrasprook,’ DAayrTon, O. 


Non-Member 


After the passenger car had emerged from the stage-coach 
type of construction the box-like shape of car was introduced 
with straight longitudinal floor sills and with straight vertical 
side and end pt Sts. These members were of wood, the ends of 
the longitudinal floor sills being tenoned into mortises in the 
wooden end sills. The vertical side and end posts were in like 
manner tenoned into the side and end sills at their lower end 
and likewise into the wooden side and end plates at their upper 
ends. ‘These side and end posts were h aintained in their several 
positions, by wooden spacing blocks or bridging, and the whole 
structure tied together bv means of iron rods and bolts. These 
spacing blocks served further the double purpose of affording a 
foundation for securing the outside panels and the wooden inte 
rior finish. 

2 Several types of roof were quite prevalent in early passen 
ger car days, among them being the round top or omnibus roof, 
which has again made its appearance in steel passenger cars In 
some parts of our country. Another type of roof was the Ogee, 
or turtle-back. and later came the moniter. or raised deck roof. 
The prevailing type of hood proje tion over the plat fe rms was 
the “ duck’s bill * type, as illustrated in Fig. 1, which also fur 
nishes a good idea of the framing employed in those days. Fig. 


” shows end framing of these same cars. 


3 <A little later the projectis y platform hood was changed 
from the “ duck’s bill * ty pe t the bull nese type. Figs. 3 and 4 


how respectively longitudinal section and exterior of these 
cars. hig. 5 shews the end censtruection and Fig. 6. the 
tandard framing en ploved im the first bull-nese hood cars 


President, Barney & Smith Car Compat 


Car AMERICAN Society oF MECHANICAL ENGINEERS, 29 West 39th Street, 
New York. All papers are subject to revision 
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Fia. 1 “Duck’s Biv” Tyre or Hoop ProsecTION OVER PLATFOR?: 
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in the early eighties. Up to the middle eighties no systematic 
attempt had been made to strengthen the ends of cars. The plat- 
form members were all of wood and the end framing of the car 
had not experienced much change in the way of strengthening 
from the earlier types. With the advent of the narrow vestibule 
in 1887, which was immediately followed by the broad vestibule 
in 1888, came the demand for a stronger end. 

t About the year 1890 there was brought into use what was 
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Fie. 5 Enp Construction or Buii-Nosrt Type or Car 
known as an “ anti-telescoping ~ end framing. ‘This construction 
consisted of double side and end sills with a steel plate 8 in. by 
14 in. from 18 to 24 ft. long, sandwiched into the double side 
sill, with the end of these plates turned so as to form a foot 
against the end sill. The double end sill had a steel plate 8 in. 
by 34 in. and the length the width of the car, sandwiched into 
the end sill. The end posts of the car were reinforced by steel 
bars 314 in. by 34 in., extending downward through and bolted 
through the sandwiched end sill and having their upper ends 
extending upward and bearing on and bolted through a steel 
plate 6 in. by % in., which was bolted to the oak end plate of 
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the car. This stiffening plate extended across the width of the 
car and the ends of the steel plate being turned so as to form 
a foot upon the side plate of the structure. This anti-telescoping 
construction is illustrated in Fig. 7. This design of end framing 
eame into general use throughout the country and is in use today 
in the majority of wooden passenger Cars built since 1890. It 
is interesting to note that this anti-telescoping framing is the 
same, with some modifications and additions, as was adopted 
by the United State Government for the construction of full 
postal cars and known as Specification No, 1. 

5 Somewhat later this type of end framing was elaborated 
upon by the use of a heavy steel angle flitched into the end sill, 
with the end still further reinforced by a 20 in. by 1% in. steel 
gusset plate on the under side of the sills, and by the use of steel 
Z-bars in the end posts and a heavy steel angle introduced into 
the construction of the end plate of the car. 

6 The increased weight of the vestibules and anti-telescoping 
end framing developed the necessity for a stronger platform con 
struction than the old stvle wooden platform member that had 
been used for many years. About the year 1895 the standard 
steel platform, composed of steel I-beams, came into general 
use, and was employed continuously umtil the advent of the 
steel car superseded it by other designs. 

7 Notwithstanding the frantic efforts of Congress toward 
the general adoption of steel passenger cars, it has been stated 
upon reliable authority that no vestibuled wooden passenger 
car, in the construction of which was employed the anti-telescop- 
ing end framing, in a straight-on end to end collision (although 
frequently having the ends concaved) has ever had the end 
crushed in to the extent of the adjoining car body telescoping 
and entering it. 

8 The United States Government in seeking to strengthen 
the end construction of postal ears adopted this form of anti 
telescoping end framing with the addition of two 7-in., 23.46-lb. 
steel bulb beams on either end of the car. These bulb beams 
have their flat base resting against the outside of the reinforced 
end posts of the ear, being located in line with and immediately 
behind the vestibule diaphragms and face plate. At its lower 
end, this bulb beam has the head and web notched out with the 
base flange extending downward through the flitched end sill. 
the main body of the beam resting upon the 1 in. thick steel plate 
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on top of the buffer beam. At the upper end these bulb beams 
have the web and bulb head sheared diagonally so the base flange 
extends upward on the outside of the end plate of the car fram- 
ing, and through this flange passes the top piston stems of the 
vestibule mechanism. This type of construction is now obsolete 
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Fie. 7 ANTI-TELESCOPING IRON END FRAMING 


in postal cars, Congress having enacted a law requiring them 
to be of steel construction. 

9 When the steel passenger car made its appearance about 
the year 1905, the passenger car entered a period of transition 
and evolution from which it has not yet entirely emerged with 
a recognized standard form of construction. The wooden car 
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had attained a degree of uniformity that established it as an 
accepted standard. In the construction of the early steel passen 
ger cars, as was probably natural, an attempt was made to follow 
closely the lines employed in the construction of wooden cars, 
with the result that the first steel cars were inferior in strength 
of end construction to the prevailing wood construction, but 
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the evolution has been rapid. one improvement following close 
upon the heels of another. In the entire history of car building. 
there has probably not been devoted so much concentrated 
thought and study to the Improvement in design, by the most 
expert engineering tulent of the railroads and car builders, as 
has been shown since the introduction of steet cars. This has 
resulted in rapid improvement of end construction until we 
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Fig. 9 Strert Car Construction, CENTER SILLS EXTENDING FuLL LeNotH or Car 
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have today reached a design that is considered practically stand- 
ard. This development has no doubt been hastened by the action 
of Congress relative to steel postal cars and the codperation of 
committees of the railway mail service, the railroads and the 
car builders, to the end that a standard specification for the 
strength of the various parts of the car, and especially the end 
construction, has been adopted by the Postoffice Department 
in which it is provided that: 


'The maximum end shock due to buffing shall be assumed as a static load 
of 400,000 lb. applied horizontally at the resultant line of forces acting as 
the center line of the buffing mechanism and at the center line of draft gear, 
respectively, and shall be assumed to be resisted by all continuous longi 
tudinal underframe members below the floor level, provided such members 
are sufficiently tied together to act in unison. 

The sum of the section moduli of all vertical end members at each end 
shall be not less than 65 and the section moduli of the main members, either 
forming or adjacent to the door posts, shall be not less than 75 per cent. of 
this amount. The horizontal reactions of all vertical end members at top 
and bottom shall be calculated from an assumed external horizontal force, 
applied 18 in. above the floor line, to all vertical members in the proportions 
given, such force being of sufficient amount to cause bending of all verti¢ai 
members acting together, and top and bottom connections of vertical mem 
bers shall be designed for these reactions. Except where vertical end mem 
bers shall bear directly against or be attached directly to longitudinal mem 
bers at either top or bottom, the assumed reactions shall be considered as 
loads applied to whatever construction is used at end sill or end plate and 
both these last named members shall have section moduli, respectively, suf 
ficient to prevent their failure horizontally before that of the vertical end 
members. All parts of the car framing shall be so proportioned that. the 
sum of the maximum unit stresses to which any member is subject shall not 
exceed the following amounts in pounds per square inch—these stresses, un- 
less otherwise stated below, are for steel having an ultimate tensile strength 
of from 55,000 to 65,000 lb. per sq. in.: 

Bolsters of Rolled Steel—Stress shall not exceed 12,50U Ib. per sq. in. 

Sills and Framing of Rolled Steel—Stress shall not exceed 16,000 lb. per 
sq. in. 

When cast steel is used the allowable stresses may be the same as for 
rolled steel except tension stresses, which must be at least 20 per cent less 
than those allowed for rolled steel, as specified above. 


10 To meet these requirements, there are at this time three 
distinct forms of construction employed: The one most gen- 
erally employed is illustrated in Figs. 8 and 9, which is com- 
posed of rolled-steel sections with the center sills running the 
full length of the car from buffer beam to buffer beam. An- 
other type is that in which the rolled steel center sills connect 
at the bolster with a steel casting, forming a combined body 
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bolster, center and side sills, and end sills, as illustrated in Figs. 
10 and 11. Another type is that in which the rolled-steel center 
sills connect at the bolster with a steel casting, forming a com- 
bined body bolster, center and side sills, end sill and the entire 
end frame of the car, as illustrated in Fig. 12. 

11 In the first form of construction, shown in Figs. 8 and 9, 
rolled sections are employed entirely. The members forming 
the center sill construction extend the full length of the car from 
one buffer beam to the other and all other longitudinal mem 
bers, such as side sills, belt rail. ete.. extending the full length 
of the ear body and in the case of vestibuled cars, the rolled 
section side plate extends the full length of the car from one 
vestibule corner post to another. The end sill is usually com 
posed of pressed or rolled shapes riveted to the center-sill con- 
struction and extending laterally outwards to the sides of the 
car, the ends of the side-sill members butting against and being 
riveted to these end-sill members. The upper end plate of the 
car is composed of rolled or pressed sections extending in one 
piece across the width of the car and attached to the longitudinal 
side plates by connecting angles and gussets. To this end plate 
are also attached the longitudinal members of the upper deck 
sides. The end posts are rolled or pressed sections, usually Z-sec 
tions. extending downward to the bottom line of and riveted to 
the end sill. The upper ends of these posts extend upwards to 
the top line of and are riveted to the end plate. The nose piece 
or buffer beam is compet sed of rolled channels with their flanges 
turned inwardly towards each other, presenting their smooth 
surfaces on the outside, these channels being formed to suit the 
contour requirements of the vestibule, the channel members form 
ing a box construction with top cover plates. 

12 This buffer beam extends across and is riveted to the out 
ward ends of the center-sill construction, from which it will be 
observed that the purpose of this design is to transmit the end 
buffing shock to the center-sill construction. The vestibule cor 
ner posts are rolled channel or Z-sections, whose bottom ends 
extend down into and are riveted to the outer ends of the buffer 
beams and whose upper ends are riveted to the vestibule end 
plate and to the upper longitudinal side plate of the car body, 
which projects beyond the end of the car body to meet and to 
connect with this vestibule corner post. The center vestibule 
posts are 6-in. I-beams whose lower ends extend downward 
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through and are connected to the buffer beam member and whose 
upper ends extend upward to and are connected to the vestibule 
end plate steel angle. Between the upper ends of these center 
vestibule posts and the end of the car body, are longitudinal 
compression members in the form of steel channels or angles. 
These rolled section corner posts, door posts and vestibule door 
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and corner posts, are encased 1h) light steel Casings formed to 
give them the finished appearance of the same members in a 
wooden car. 

13 In stub-end cars of this type of construction, the buffer 
beam is of considerably heavier construction than in the vesti- 
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bule car, and is usually composed of a built-up box construction 
or a one-piece steel casting, this buffer beam being secured imme- 
diately to the outside face of the end sill. In this construction 
there is usually employed a much heavier vestibule center post 
than in the vestibuled car. These vestibule posts, usually being 
a 12-in. I-beam, are located immediately in line with and behind 
the vestibule diaphragm and face plate. The end-post con- 
struction is much the same as described for the vestibuled car, 
there being a difference, however, in the construction of the end 
plate, which in the stub-end car is a pressed channel section 
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Fig. 12 IntTeGrAL STEEL Castina Usep In END FRAME CONSTRUCTION 





formed to suit the contour of the car end, this channel end plate 
being placed across the end of the car in a horizontal plane, and 
into and riveted to this channel end plate are the upper ends 
of the corner posts, end posts and vestibule posts. 

14 In the second type of construction referred to, a steel 
casting is employed forming the body bolster and platform to 
which the center-sill construction is riveted to this steel bolster. 
This construction is illustrated in Figs. 10 and 11, from which 
it will be observed that the center sill construction, the end sill, 
platform and buffer beam are all embodied in one steel casting. 
The end-post construction, the corner posts, vestibule corner and 
center posts are practically of the same construction as described 
for the built-up type, the difference being in the method of 
attaching the lower ends of these posts. The steel casting have 
openings or pockets in the end sill and buffer beam members, in 
which the lower ends of these posts rest and are riveted to the 
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casting. The construction of the end of the car body, the vesti- 
bule and hood are substantially as described for the built-up 
construction. 

15 This type of construction for the stub-end car is substan- 
tially the same as that just described, the exception being that 
the steel bolster and end-sill casting tales the place of the built 
up type of center and end-sill construction, the end post, corner 
post and upper end construction being identical in the two types. 

16 In the third type of construction referred to the entire 
bottom framework of the car from the bolster outward to the 
platform and buffer beam, is one integral steel casting, and the 
entire end framing of the car is one integral steel casting, as 
illustrated by Fig, 12. 

17 In referring to the three types of construction just out 
lined, it must be understood that reference is made to them only 
as types, and no attempt is made to describe the construction of 
any one railroad or carbuilder in particular, or to undertake to 
establish any of the forms described as being a standard, as the 
details of construction vary to a considerable degree with differ 
ent railroads and builders. 

IS It is of course apparent that the weight of the steel car 
is much greater than a car of the same size of wooden construe 
tion, and that the wooden car possesses in itself a natural elas 
ticity to absorb bufling shocks such as are produced by collision 
that the steel car does not furnish. Hence, in the development 
of the steel car, with the enormous increase in weight of trains 
and the high speed at which they run, there has been a growing 
tendency to increase the strength of the structure with the view 
of making it as nearly indestructible as possible in order to 
compensate for the absence of elasticity. It is also apparent 
that, notwithstanding the strength of the structure, if it 
encountered an opposing force of sufficient magnitude, it might 
be annihilated, and so this strengthening process, and the in 
creasing weight and speed might vO on indefinitely without 
furnishing the result sought for. It is equally true that if the 
structure is designed for such strength as to be indestructible. 
when the two opposing forces meet, the movable objects within 
the cars, which is the human load, must suffer the damage. To 
avoid this possibility the idea has been evolved to construct that 
portion of the end of the car between the end of the main body 
and the vestibule face plates, these members being all such parts 


as are embraced in the platform, vestibule and hood covering the 
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vestibule, so that it will collapse under a less shock than would 
be required to crush in the end of the car body itself. 
19 This idea is based on the theory that in a train in which 
there are say ten vestibuled cars, there is the space between the 
main bodies of each two coupled cars occupied by the platforms . 
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Fic. 13 CoLLAPSIBLE VESTIBULE CONSTRUCTED ENTIRELY OF STEEI 


and vestibules of approximately 8 ft., or in a ten-car train a 
space of approximately 80 ft., of shock absorbing space, which, 
if properly utilized in the instant of collision, would remove to 


a large degree the shock and resultant damage to the car body 
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itself and likewise lessen the possibility of damage to the per- 
sons of the passengers. From this idea has developed what is 
termed a collapsible vestibule. It is generally conceded that if 

















Fic. 14 CoLuLApsIBLE VESTIBULE MADE OF A SERIES OF WOODEN Posts To 
SECURE ADVANTAGE OF ELASTIC AND CUSHIONING PROPERTIES OF Woop 


two vestibuled cars coupled together could maintain their re 
spective horizontal planes at the instant of shock due to colli- 
sion, there could be no telescoping and that telescoping is due 
to one car assuming, at the instant of collision, a higher or lower 
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horizontal plane than its adjoining neighbor, causing one to ride 
the other with the resultant telescoping eilfects. 

20 «It is generally conceded, that in cases of two cars tend 
ing to telescope, the point of maximum shock is never over 20 
in. above the floor line. In the Government postal car specifi 
cations, this point has been definitely fixed at 18 in. above the 
floor line, and with this in view the end posts are reinforced 
for a distance of about 4 ft. above the floor line by steel angles 
riveted to the Z-bar end posts. 




















Fic. 15 SKELETON oF PLATFORM MEMBERS FOR ALL-STEEL Con 


21 A general idea of this collapsible vestibule is afforded by 
igs. 13 and 14. lig. 13 shows the construction entirely of steel, 
while Fig. 14 shows a series of wooden posts and platform and 
vestibule members in addition to the steel members to secure the 
recognized advantage of the elastic and cushioning propertie 
of the wood. 

22 ~In this construction the longitudinal sills and floor mem 
bers are designed to stop at the end sill of the car body proper, 
the end of which is sheathed with a heavy steel plate extending 
in one piece vertically from the roof downward to the bottom 
of the end sill. If the shock of collision is not entirely absorbed 
by the vestibule members before the end of the ear body proper 
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can be crushed, this plate will tend to pull the roof downward 
and cause the direction of the oncoming car to deflect obliquely 
upwards instead of the two cars telescoping. further to offset 
the effect, should the two cars change their horizontal planes 
in collision, pressed stee! shapes in the nature of anti-climbers. 
are placed below the butfer beam and platfe rm. 

23 Fig. 15 shows the skeleton of the platform members for 
the all-steel construction, and Fig. 16 shows the skeleton of the 
plat f rm members where wooden features are employed. 


+ The vestibule diaphragm posts are constructed of heavy 
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Fic. 16 SKELETON OF PLATFORM MEMBE! STEEL AND Woop CONSTRUCTION 


steel I-beams rigidly secured at the bottom to the butler beam 


ana at the top to the ve tibule end plate and longitudinal braces. 
2) The platform, vestibule and hood members are designed 
with a view to withstanding all shock incident to regulal er 
|} 


vice. but in abnormal shocks, such as would result from collision. 


the rivets connecting the various members would shear off with 

the exertion of less energy than would he required to crush the 

end of the car body, thereby causing the vestil ule Lo collapse, 
] 


absorbing the shock and furnishing a cushion between the two 


car bodies proper. It is assumed that in case of ! collision these 
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would be the only parts seriously damaged, and the car could 
be repaired and replaced in service with a minimum of expense 
and delay. 

26 The entire collapsible vestibule, comprising the platform, 
vestibule and hood, is constructed as a unit, detachable and sep 
arate from the car body proper and can be applied after the 
car is built or in the alteration of cars already built and is 
equally applicable to cars of either steel or wood construction. 

27 ~=6'The object of the collapsible vestibule is, first, to protect 
the lives of the passengers and secondly to protect the body 
proper of the car from serious damage. 








INDUSTRIAL MANAGEMENT 
At the Annual Meeting of the Society In December the Sub 
Committee on Administration presented for discussion majority 
and minority reports reviewing the present state of the art of 
industrial management. These reports were printed in the No 
vember Journal; the discussion followed in March. Herewith 


is published additional discussion together with the closure. 


DISCUSSION OF REPORTS OF SUB-COMMITTEE ON 
ADMINISTRATION ON THE PRESENT STATE 
OF THE ART OF INDUSTRIAL MANAGEMENT 

Frank B. Gitpreru. The report is especially valuable for the 
reason that it emphasizes the fact, which has long been realized 
by those engaged in the work of installing scientific management, 
that transference of skill is one of the most important features. 
They do not, however, make sufficiently plain that such skill and 
the experience which precedes it must be measured and recorded 
before it can be most efliciently transferred. 

A better name for scientific inanagement 1s “ measured func 
tional management.” It is not suflicient to call it “ labor saving 
management ” for it deals with more than labor and labor sav ing 
It is a way for obtaining methods of least waste. It not only 
saves useless labor, but it improves labor conditions: Improves 
quality of product; prolongs the period of the worker's pro 
ductivity: conserves, teaches and transfers skill and experience. 
The committee have caused the Society and the we rid to ree Oo 
nize at last the importance of the feature of the transference of 
skill, but they apparently still lack appreciation of the even 
greater feature of the recording and transference of experience 
of Mr. Tavlor’s measured functional management and of micro 
motion study. Mr. Taylor’s system Is best described in his 
writings entitled A Piece Rate System, Shop Management, and 

*See Primer of Scientific Management, F. B. Gilbreth, p. 56; Psychology 
of Management, L. M. Gilbreth, chap. 8; Motion Study, F. B. Gilbreth, p, 36 

Tue AMERICAN Socrety oF MECHANICAL ENGINEERS, 29 West 39th Street 
New York. All discussion is subject to revision 
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On the Art of Cutting Metals, published by the Society, and Prin 
ciples of Scientific Management, published by Harper & Bros. 
As brought out in the report, the importance of transference 
of skill Was realized many vears ago. Studies in division of 
work and in elapsed time of doing work were made by Adam 
Smith, Charles Babbage, M. Coulcomb ‘and others, but accurate 
measurement in management became possible when Mr. Taylor 
devised his method of observing and recording element ur’y unit 
net times for performance with measured allowance for fatigue. 
It is now possible to capture, record and transfer not only skill 
and experience of the best worker, but also the most desirable 
elements in the methods of all workers. To do this, scientific 
Ihhanagement carefully proceeds Lo isolate, analyze, measure, 
synthesize and standardize least wasteful elementary units of 
methods. This it does by motion study, time study and micro 
motion study which are valuable aids to sort and retain all useful 
elements of best methods and to evolve from these a method 
worthy to be established as a standard and to be transferred and 
taught. Through this process is made possible the community 
conservation of measured cetails of experience which has revo 
lutionized every industry that has availed itself of it. 
Micro-motion study, presented for the first time at this meet 
ing, Is a new and accurate method of recording and transmitting 
skill. Based upon the principles of motion study and time study, 
it makes possible simultaneous measurement of both time and 
path of motions. It produces aun entirely ditferent result fron 
any of the methods attempted by its predecessors, in that it 
shows a measured ditlerence n the time of diy on each and 
ever\ cinematograph picture, even when the pictures are taken 
at a rate much faster than ever considered in work where posi 


tive films are printed and pr yer tec lipon the screen. 


‘| he devices used in ‘i aking ICro-MmMovlon study are adaptable 
to the needs of the work. The kind of clock and camera used 
and the number of pictures taken per unit of time depends upon 
the nature of the work obset ved. lor those intereste primarily 


in the time study work of a ie hine shop, the clock th il shows 


divisions of 1/200 of a minute is recommended: for ordinary 
problems of motion study, the clock showing divisions of 1/1000 
| 


of a minute is the best: and for those who desire to make the 


finest of motion and time studies for the purpose of obtaining 


ultimate methods of least waste, the clock showing divisions 
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of of an hour or less is absolutely necessary. Such a 

1.000.000 . . 
clock is essential for discovering the method of least waste in 
cases such as handing instruments to a surgeon when operating. 
There is no case in the industries where the necessity for highest 
possible speed consistent with desired results is so great. For 
example, when operating for mastoiditis, it is necessary that 
the probe to lift the scalp be used within the shortest possible 
time after the skin has been cut, before the blood has had time 
to run down into the cut. Micro-motion study and stereo-cycle 
graphs are the only methods that will measure the times and 
paths of different motion methods for doing this portion of the 
operation. Micro-motion study has already determined that the 
combining of two or more instruments or tools for such cases and 
reversing the ends in the hand is much quicker than dropping 
one tool and grasping another. 

Not only is it possible with micro-motion study to make more 
accurate measurements of shorter times than one could with any 
other method of motion or time study, it is also less expensive, 
even for ordinary work, than the older stop-watch method. Much 
of the work can be done by a less skilful man than the old-time 
study man; moreover, provision is made for stopping all photo 
graphic expense during any time the worker is resting, or doing 
work where no record except elapsed time is wanted. 

Recent liprovel ents in the method of taking pictures and of 
using half-width films, with nearly twice as many pictures to 
the foot and about one-third as many to the second as is used 
in motion pictures of the standard “ movies,” have still further 
reduced the cost of taking micro-motion studies. 

Because of the flexibility of the micro-motion study apparatus 
the possibilities of its use are much extended. It is possible to 
take pictures as slowly as is desired, for such observations for 
example, as are required on time study of the machine’s time, 
such as one picture per minute, while when it is desired to study 
the minutia of motions the pictures can be recorded at any de 
ired speed, even at the rate of 1,000,000 per hour, for short 
periods. Recording as it does rest periods us well as work pe 
riods, micro-motion study presents complete as well as accurate 
records of the skill displaved. 

These records are not only indispensable to those who are to 


teach or transfer the skill or experience, are in themselves use 
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ful as object lessons, but more important than all else they are 
the devices that measure and record the skill which is to be trans- 
ferred. They are used by the man who makes standards to de- 
termine the most efficient method of doing work. By them he 
is able to “take any motion apart” and to think in elementary 
motions. Being provided not only with a record of the best 
method of the best man, but with records of the best methods 
of all most skilled workers, he can synthesize these into a stand 
ard method which will be better than any of the methods sub 
mitted, and is likely to be better than all combined. 

To the worker this knowledge comes in various ways: He 
may be given photographic films depicting some method that he 
desires to acquire. These he can study at his leisure; making the 
demonstrator do the work as slowly as he pleases. The difficulty 
that most skilled workers find in making habitual motions slowly 
is a great hindrance to learning by observing them. The film 
records the swiftest motions, which can be taken apart and ob 
served slowly. He may be given films on which are recorded 
methods of distant shops whose workers he would never other 
wise observe. The worker may be taught not directly by the 
films, but by methods derived indirectly by them. 

With records of skill that fulfil the three requirements of 
measurement, namely, (@) of proper units (/) made by scientif 
ically derived methods (¢) with devices that reduce expense, and 
with transference of skill that assures every worker an oppor 
tunity to acquire the best that has been thought and done in his 
line, scientific management can now look forward to fulfilling 
the ultimate demands, justify itself from the economic view 
point, and reduce the cost of the product to the consumer. 

Crosure. The large amount of discussion offered on the re 
port on The Present State of the Art of Industrial Management 
shows the interest in this subject on the part of members of the 
Society. This, and the manner in which the report was received, 
are sources of gratification to the committee. Although a few 
points were singled out for objection, the report as a whole 
seems to have been approved. In fact, these objections as they 
appear in the printed discussion, in most cases can be directly 
offset by quotations from the same source. 

The first objection is that the report gives “no more than a 
fragmentary idea of the conditions under which this art is car- 
ried on in the United States today,” first paragraph of Mr. Go- 
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ing’s discussion. Offsetting this, we quote from the first para 
graph of Mr. Gantt’s discussion, “ The committee have caught 
fully the present spirit of the movement now in progress, and 
Pars. 45 to 58 of their report seems to me to be an excellent 
resumé of the subject.” It was obviously improper for the com 
mittee to consider the details of the systenis of the art of man 
agement as practised, but it was essential to show the spirit of 
the movement and if possible the principles upon which it rests. 
This the report endeavored to do, and did do in the opinion of 
the member quoted above. 

Mr. Phompson pointed out that there are several criticisms 
made by workmen against modern industrial management, and 
that labor unions are busily fighting its introduction. With 
further reference to these features is this sentence. “ The report 
of such a committee as this should not have overlooked the 
Opportul ity to begin or extend the campaign of education in 
these particulars.” And again, in regard to the dehumanizing 
effect on the workers of the methods of modern industrial man- 
agement the same author says, “ This committee must have had 
an opportunity to look into this side of the case: and it is to be 
regretted that they have not improved it more fully.” 

This author seems to have overlooked the necessity which 
compelled the committee to treat of their subject in a non-con 
troversial manner. \t the same time, the broad results from 
industrial management are clearly stated in Pars. 62 and 63. 
These seem suflicient to meet this criticism. In regard to the 
statement that the criticism of the dehumanizing effect. should 
have been met. we need but quote from Mr. Coburn’s discussion 
to show that the human side of the subject was found by one of 
the Society's members, “ the committee have expr ssed in their 
report the human interest side of scientific or labor-saving man 
agement, which some of its critics say it lacks.” Further, the 
entire discussion of H. L. Gantt develops the point that the 
workers are benefited h the hest of modern management. 

The term, transference of skill, is used frequently in the re 
port and conveys one of the important ideas in the definition of 
the new element in the art of management. This term seems to 
have been misinterpreted, for near the end of Mr. Thompson’s 
discussion we read, “ In this report the committee emphasize the 
‘transference of skill’ as the basic feature of the new labor- 


saving management. Unfortunately, however, it appears that 
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this term is used with two meanings. Throughout most of the 
report it seems to mean the accumulation of skill by the plan 
ning department and its transference from this department by 
actual instruction to the workmen just as machinery is said to 
be the transference of skill, according to the report, from the 
designer and draftsmen to the machine. The idea intended to 
be conveyed is undoubtedly right, but the illustration chosen is 
unfortunate: ” and in Mr. Vaughan’s discussion, “ the transfer 
ence of skill referred to in the report means in one place, doing 
away with skill, in another the improvement of skill, and devel 
Ops into the idea of telling men how to do everything.” 

The idea of the “ transference of skill ” is abstract. and these 
quotations indicate that their authors have failed to get the 
meaning of the term as used by the committee. “ Transference 
of skill” is a process, and the expression might be expanded Into 
“the process of transferring skill.” It was the completion of 
this process that did away with hand looms and hand weaving 
in England. At the time of this completion, the skill in hand 
weaving was the personal possession of the last generation of 
hand weavers. Men of the succeeding generation did not acquire 
this skill for there was ho economic advantage in SO doing. Yet 
cloth was woven in greater quantities than before, leading at 
once to the question, where then was the skill? It is evident 
that the yarn was being manipulated by machines, thus, the for 
mer human skill was now in the metal fingers and arms and 
levers of the mechanism. But a new form of human skill was 
being developed as the process advanced: this is, the practical 
ability to tend the machine, keep it in order and producing to 
its maximum capacity. 

The report pointed out that this process had advanced to a 
great length in the field of machine design, but had remained 
almost without application in the field of manufacturing. The 
best of modern industrial management applies this process to all 
of the activities of manufacturing, that is, a study is made of 
the steps of manufacturing in the same way that a study is made 
of the steps of designing. ‘The results of handling and operation 
study are recorded for the instruction of the men engaged in 
manufacturing, in the same manner that the conclusions of the 
study of design are recorded on drawings as instructions for 
what is to be made. The parallel is exact. 

It must be emphasized that this process applies to much more 
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than the operation of machines, it applies to everything that is 
done in handling materials, machines, tools, and labor used in 
production. It is unnecessary to list these in detail, for everyone 
acquainted with manufacturing appreciates what is included. 
The training of the workmen is but one small, though important, 
part of the application of this process of transferring skill. 

Regarding the discussion as a whole, there are two striking 
characteristics that attract and hold attention; the entire absence 
of exaggerated statement and the presence throughout of a hu 
mane spirit in keeping with the best trend of thought toward 
social Justice. The first of these, the absence of exaggeration as 
to what industrial management has done or can do was to be 
expected Im any discussion before a body of engineers. The see 
ond shows clearly the development that has taken place within 
the last few vears leading to a new appreciation of the needs and 
rights of employees. 

But this commendable attitude of justice does not seem to 
have had its full influence on the relations existing between man 
agement experts. Among some of these, there is an unfortunate 
spirit of intolerance. This is in marked contrast to the spirit 
prevailing in all the great divisions of engineering. In these 
there is room for the cadet engineer as well as the recognized 
expert and for n any others between these two extremes possess- 
ing varied degrees of knowledge and experience, as witness the 
membership of our own Society. The same is true in the field 
of industrial management. There is room and need for everyone 
who understands the principles upon which it rests and who will 
conscientiously and intelligently apply them. 

This situation and these facts should lead to a tolerant atti- 
tude between all who are honestly trying to further the art of 
industrial management, and there should exist the same spirit 
of mutual helpfulness and encouragement which actuates those 
in other lines of engineering specialization. On the other hand, 
all who are trying to exploit the present interest in this impor- 
tant subject for mere personal advantage must be unsparing|y 
condemned. 

J. M. Dover, Chairman 


L. P. ALForbD, Necretary 


LD. M. Bates Wembers 
H. A. EVANS Nub-Committee on 
W. L. LYALI 1dministration 


W. Bb. Tarpy 
H. R. Townt 
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\ttention Is called to the table of equivalents for compound 


titiits, It is intended exclusively as a help to readers of foreign 
perrody als. and is considerably more complete than similar tables 


in the usual reference hooks, 
TIIS MONTIVS ARTICLES 


Karpen's article on the planing flight of birds and Sée’s on 
i new principle of longitudinal stability both contribute valuable 
new material to the still very young science of aeromechanics, 
the Sée principle of stabilization being of particular interest in 
that it may be immediately turned to practical purposes. In 
the new section, Farm Machinery, two types of power plows are 
described, a French and a German, with data as to cost of oper 
ation. The French type Is interesting as an indication of the 
tendency to apply soil cultivation by mechanical power to small 
estates. An abstract in the section Internal-Combustion Engi 


neering elves data on the cost of operating onasolene locomotives 





in) mines in Belgium, as well asa brief discussion of the applica 
tion of Diesel engines to driving locomotives, directly or with an 
electric power conversion. Neumann's article on thermal pree 
ras producer is of interest as it claims to be the first 


esses In a 
attempt to investigate the Vas producer 1y determining the diree 
tion of thermal changes In it as a svstem subject to external in 
fluences.  Tlanffstengel, in the preliminary publication of his 
experiments on the power consumption of hoisting apparatus, 
cliscusses the bending resistance and breaking strength of chains, 
hending resistance of belts, scraper and conveyor worm efficiency, 
ete.. which makes a welcome addition to the far from rich fund 
of the experimental data on hoisting machinery. (Additional 
data on belts. by Kammerer, may also be mentioned in) this con 
nection. Particular attention is called to Leblane’s deseriptt I 
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of automatic balancers, in view of the apparatus described as 
well as of the author's exposition of the theory of bodies rotating 
at high speeds. In the section Steam Engineering data may be 
found on the cost of permutit water purification. In the same 
section an abstract from an Italian periodical gives a detail dis- 
cussion on the influence of cold air leaks on the efficiency of 
economizers, as well as a discussion of the Oddie-Simplex steam- 
air pump and Simplex valve gear. Attention of steam engi- 
neers is also directed to Daiber’s article, in the next section, on 
stresses due to bending in lap riveted boiler seams indicating 
how such stresses can be determined graphically. A simple and 
efficient method for fireproof storage of drawings is described 
in the last section, Miscellanea, where May also be found data on 
melters’ fever, production of moving pictures in factories, ete.: 
a brief discussion of scientific management and objections made 
to it by German labor papers closes the abstracts. 


Aeronautics 

ON “PLANING” FLicnt oF Birps (Sur le vol des oiseaur dit “vol a 
roile,” V. Karpen. Comptes rendus des séances de VAcadémie des Science 
vol. 156, no. 10, p. 762, March 10, 1913. 2 pp. t). Investigation of condi 
tions permitting planing flight of birds. The weight of the bird P in kg 
and the surface of wings S in qm are connected by the equation: 4 S P 
It is shown further, that in order to plane, the bird has to flow into the 
wind when the velocity of the latter decreases, and against the wind when 
it increases, and in order that the bird may maintain itself in the air 
without either descending or ascending, the velocity of the wind must 
increase or decrease at the rate of at least 0.80 m (0.98 ft.) per sec., if 
the direction of the wind is horizontal. If the wind has a vertical upward 
component, it tends to decrease the necessary minimum of the horizontal 
acceleration or deceleration. Generally, planing is possible whenever the 
average of geometric acceleration or deceleration is from 30 to 50 em (0.98 
to 1.6 ft.) per see. 


A NEW PRINCIPLE OF LONGITUDINAL STABILITY OF AEROPLANES (Sur un 
nouveau principe de stabilité longitudinale des aéroplanes, A. Sée. Comptes 
rendus des séances de lAcadéemie des Sciences, vol. 156, no. 8, p. 613, Feb 
ruary 24, 1913. 2 pp. 1 fig. et). The usual principle of longitudinal stabiliz 
ation is the so-called principle of longitudinal V, or the distribution of 
two fixed surfaces one behind the other, in a manner such that the front 
surface has a greater angle of incidence than the rear one (ep. The Jou 
nal, February 1915, p. 3821). Instead of this, the author proposes the ap 
plication of an entirely new principle, illustrated in Fig. 1. Let the aero 
plane be composed of the main supporting plane A located behind the 
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plane B, the latter being free to rotate about the transversal axis (, and 
convex bottomwards, or generally of a shape such that the pressure of 
the air against it increases when the incidence decreases (there are S 
shaped planes having this property as well as good supporting qualities). 
In motion, the plane B automatically takes a position such that the air 
pressure is taken up by the axis C, and the plane maintains a constant 
incidence. This is shown by Fig. 1. When the apparatus is in equilibrium, 
the two pressures D and PF on the planes A and B have the resultant PR 
passing through the center of gravity. If the apparatus dips forward, the 
angle of incidence of the two planes is decreased; the pressure J) on plane 
{1 decreases, but the plane B immediately resumes its former incidence 
and consequently the pressure # does not vary. The resultant of EF and /)) 
therefore approaches EL, and produces a couple which tends to relieve the 
bow of the apparatus, or to restore the original position The same hap 
pens when the apparatus dips aft. The stabilizing action is greater than 
when the principle of longitudinal V is applied lo verify it experimen 
tally, the author constructed a model of reduced dimensions which fu 


} ] 


contirmed the theoretical expectations 
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Air Machinery 

COMPRESSED AIR METERS AND DETERMINATION OF AIR CONSUMPTION (Le€8 
compleurs Wair comprimé et Uévaluation de la consommation dair, W. 
GuekKSInann, fnnales de VUassociation des ingénicurs sortis des écoles 

eiales de Gand, ser. 5, vol. 5, no. 4, 1912. 12 pp., 12 figs. d). General 
discussion of compressed air metering and description of the Hodgson 
compressed air meters. rhe article is based on the practice in South 
Africa where, in the mine fields, compressed air is produced in central 
stations and sold to subscribers like gas and electricity, necessitating reli 


able automatic meters. 


MopERN STEEL PLANT GaAs Briowers (Neuere Stahlwerks-Gasgeblise 
Schomburg. Die Férdertechnik, vol. 6, no. 2, p. 38, February 1913. 2 pp 
as). A general comparison of steam and gas blowers for steel plants, 
with tables showing the dimensions of the blowers of both kinds now in 
use, and lately ordered mainly for German plants, as well as the blower 
equipment of a large German steel plant. The gas blower shows an econ 
omy of 20 to 50 Pf. per ton (4.6 to 11.4 cents per short ton) raw steel. 
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For reserve power the older mills keep their steam engines, while more 
modern plants use either reciprocating or, more often, turbine steam drive 
In one plant a tandem gas engine is used to supply the blast both to the 
blast furnaces and the steel making plant, thus providing for reserve 
power. 
Farm Machinery 
LATEST Motor Prows (Neuere Motorpfluge, K. Praetorius Zeits. de 
mitteleuropiischen Motorwagen-Vereins, vol. 12, no. 5. p 107, Mid-March 
1913, 6 pp., 15 figs. d. The article is to be continued ) Description of some 
of the latest types of German motor plows. Fig. 2 shows the plow of the 
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German Power Plow Co (Deutsche Kraftpflug-Gesellschaft m.b.H It 


is a three-wheel type, with the two front wheels as drive wheels rhe 
power transmission from the motor to the axle is by means of cone clutch 
over the differential gear. The plow frame is movably suspended on bell 
erank levers in a manner such that by rotating the screw spindle shown 
in Fig. 2, these bell crank levers can be displaced and thereby bring the 
plow frame to the ground either parallel or at a desired angle his ¢a 

be done from the driver's seat so that when an obstacle encountered 
the driver does not have to get up; at the same time, by means of a special 
spring arrangement, the frame is so balanced that the winding up of the 
screw spindle can be done without great exertion. The spikes on the 


wheel circumference have three vertical adjustments to suit various ground 
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conditions, and are of a shape such as easily to penetrate into the ground 
By coming out in a nearly vertical direction, the amount of earth and clay 
adhering to them is minimum. The steering wheel is provided with sharp 
spikes, to find the necessary purchase in plowed over ground. When trav 


eling along highways, a cover bandage is slipped over the wheels to pro 





Fic. 3 Anton Towina Tracror 


tect the spikes. The plow is driven by a 50-L.p. internal-combustion engine 
and the operation cost per day, at the rate of 100 working days per year, 
plowing to a depth of 25 em (say 10 in.) 20 Morgen (12.6 acres) per day, 


is at M.3.72 per Morgen ($1.43 per acre). No detailed cost data are given 


TowinGc TRAcTOR ARION (Le tracteur-toueuw lrion., Fernand de Condé 


Bulletin de la Société d@Lincouragement pour Vindustrie nationale, vol. 119, 








S86 


no. 1, p. 159 1913. 5 


tractor is the same as that 


January 


ora 


of a four-wheel carriage with a 
the normal speed of 450 r.p.m. 
P and P’ (Fig. 3 A). each with 


FOREIGN 


pp 


REVIEW 


5 figs. d).’ The principle of the Arion 


towing boat. The tractor proper consists 


30 to 40-h.p. explosion engine running at 
m the side of the car body ire Two pulleys 
four grooves and means for connecting tit 


with the engine. The plant (1 B) is installed as follows: A station 
ary cable c, 15 mm (say 0.6 in in diameter, is stretched across the field 
between two anchors A and B, and coiled up on the pulleys P and 1” 
when these pulleys are set il ‘tation by the engine, they coil up the 
eable, and drive the vehicle towards, say, the point B, and the vehicle 
drags a plow or other implement after it When the tractor reaches B 
it is reversed, and goes back t The big wheels of the tractors are 
the running wheels, the s) the driving wheels ‘ wo-w heel 
trains run in different tracks ermits t a ng he ible 
c to pass between the big wheels dc’ to pass outside of e tr ol 
the small wheels, thus lettir the ble run without interfering th the 
action of the wheels Since rriage moves first in one dire ind 
then in another, along para es is provided with two seats for the 
driver S and VN’, that he may the direction of motior rder tha 
he may always make the same ions for guid hi he fly 
wheel V and controlling rod of ering gear 7' are I red s t ey « 
engage with the driving chai direc (one vie of 
gears (when going the other w hie Dy tus ! Spee 
gear; the flexibility of the h ¢an 1 fro ) 0O ry 
takes care of that In additic » th he speed e dis cemel of 
the tractor may be varied using different pul O, 40 d 50 en 
(11.8, 15.7, and 19.6 d eter. Later: ) s effecter 
by means of the chain (] > DB) The tr ( I 
struction, and weighs only about 00 ke. or about aa) I he 
weight of two strong oxen. 

There is however an importal ddition to i iz., the Ol s (Fig 
C); their frame is carried o1 ur small heels, with axle pi el to 
the direction of plowing The two wheels on the side towards h the 
cable is stressed, are provided with sheet-iron dises of a diamete ree 
than the wheels, held against the spokes by bolt ! 1 ner s is to 
form a spherical cap; this disc penetrates into the ground and, owing to 
its concave form, the tension of the cable tends to drive it de per; to pre 
vent the anchor-car from tilting sidewise, it is loaded with stones or pieces 
of iron, and the cable is attached as near the level of the ground as pos 
sible At each operation the anchors have t e displaced in the direction 
of the shaft f (Fig. 5 B), a distance equal to the width of the furrow. 
The article indicates how this is done hwo men are required to operate 
the tractor, an engineer, and a take of the vo mel 
one at each of the anchors, are said to give still better results Some data 
of tests are cited in the article 
Internal-Combustion Engineering 

Two YEARS OF PRACTICE WITH GASOLENE LOCOMOTIVES (Deux années de 
pratique avec locomotives a_ henzine A. Raiijot innales de mines de 
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Belgique, vol. 18, no. 1, 1913, p. 3, 48 pp., 17 figs. dp). Data on Belgian 
practice of gasolene mine locomotives, of which the most important are 
presented in Fig. 4, 1 franc $0.198; 1 france per ton-kilometer $0,282 
per short ton-mile. The following conclusions can be drawn from these 
curves, at least as far as the Belgian practice is concerned: ‘The fixed 
charges are the same nearly everywhere, and depend on the rate of wages 
with a material increase in mines where switchmen are required; the vari 
able charges are primarily functions of the cost of gasolene, the consump 
tion being practically uniform in all cases. On the other hand, the con 
sumption of oil and grease appears to vary considerably from plant to 
plant. In a general manner (Fig. 4 C) the curve of prices will be at B 
with price of gasolene at 18 frs. per 100 kg., but shifts to A when the 
price of gasolene rises to 532 frs. The most important fact which these 
curves show, however, is that the locomotives must be worked as hard as 


vssible; with 400 to 500 ton-kilometers (275 to 340 ton-miles) in a 9-hour 
| 
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Fic. 5 NecKARSULMER Cark LUBRICATING SYSTEM 


working day, the price per ton-kilometer is 5 to 7 centimes ($0,015 to 0.018 
per short ton-mile); often, however, only about 250 ton-kilometers pet 
working day are made, in which case the cost rises to S to 11 centimes 
per ton-kilometer, and it goes up still higher when the work done per loco 
motive per day falls lower. On the whole gasolene locomotives in Be 
proved to be both economical and efficient, except in particular places 


where conditions are unusually unfavorable. 


CAUSES AND EFFECTS OF PREMATURE IGNITION IN EXPLOSION AND Com 
BUSTION ENGINES (Causes et cffets des allumages prémature dans le 
moteurs a explosion et ad combustion La Revue électrique, vol. 19, no, 222 
p. 270, March 21, 1915. 114% pp. p). From a paper read by L. Letombe at 
a meeting of the Société des IngGnieurs Civil de France on February 
1915. General discussion of the causes of premature ignitior or a 
tailed abstract see The Automobile, April 10, 1913, p. S805 


DIESEL ENGINES AS MOTIVE PLANT For RAILWAY LocomorTives ( Dics¢ 
toren als Trichbmaschinen fi Lise nbahufahi cuge, hRlelktrische Araft 


ln eo 
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hetriehe und Bahnen vol. 11. no Xs ) S4, February } WO l D}.. “ 


nes. ed). The advantages of the Diesel driven locomotive ire bette! 


use of fuel permitting an economy of 40 per cent against coal, even though 


the fuel itself costs nearly 240 per cent aS much as coal; possibility of 
longer runs, and lighter fuel load on the engine. ‘The direct-drive Diese 
locomotive of Sulzer Bros. (for preliminary data of its construction cy) 


The Journal, June 1912, p. 942), according to the article, does not appear 


to have proved a success, mainly because direct-drive is little suitable fo 
locomotive work A large torque has to be exercised at the start at slow 
speed, and this calls for dimensions larger than would otherwise be neces 
sary On the other hand, Diesel electric locomotives are said to have been 
more efficient, since the engine in be driven at a high speed (direct-con 
nected with the generator and exciter) and work at constant loud hie 
article contains some brief data on the Lpiese electric locomotive built for 
experimental and demonstration purposes by the Swedish Gener: Klectri 


( OM MINS il Viisteras and opera mi on the Swedish State Railroads. 


GER) , AUTOMO CONS riONS (Deutsche bufomobil-Khonstrul 
fione I’. bFieleh tuto-7 hin no OF Pp, 3 ippended te Li/igemetne 
Luto) Zeitung vol 14 ho 1] March 14 11: Serial tT com ete 
) Desct of f the itest types of German 1 rjles lig 
> shows the doubl cating syste of 1 car of the Neckarsulme! 
Fahrzeugwe e A-G In addition to the usual geared pump which provid 

Hy) i ( eb vs of tl ( nks! rie g-rod and p 
in, there . unger pump \ h supplies o the cranl ist 

s used engine This second yn ‘ sick 
of proportious ‘ is tO provide il for 4) (s 217 
niles) ads al en trom he en shaft | i ! ad heel I 
) one \ e CO isting of a bal pressed | ~ L evainst the 
Valve se Ihe fro the tank is sucked in throug! breve the pump 
! dp f j forced out gain unt lie ts dow 
ward stroke closes the opening: the oil ren v ‘ i] he 
forced throug! he pressure Ive , thie mp s 0 e cranl 
Cust he tC wine with oil o ‘ i] lol s | ( en cnre ot 
mw the eared pumy \ hown yr > it is ‘ ) ff oe 

é ‘ i] ~ lit ilorie ‘ rs ] l ‘ ‘ ] | 
De | ail eve | ole cnn I's ‘ ( ‘ 0 
CVE! lM ¢ ré 

Pik PRocess (3 ropes i SI ) E Se 
LAW « PieERMO ‘ (jp) | aL Gia rate G 

f¢ // wptsat (le T hie ( nail Ix rt Ni f 

| ci ‘ ise] / ieuw vo 7, no. S ar {) 201 and S, Fe 
uary 22 and March 1, 1918 1? 1 1 figs. ct} \ tt rt , est 
ite the processes ras producer not on tl ul Lprle serva 
tion of energ but in accordance with the second nt the vlvnamics 
| determi the directior if changes it SVste ’ to external 
fluences Phi thor «] s that ilthough severn! ( tors have 
established the fact that the interaction betwe« ‘ on on 


hand and glowing co; a the other ends if ert ‘ rit te 
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chemical equilibria, it is still 
these equilibria is made in «a 
able conditions leading to the 
This is a complicated proble 
heterogeneous medium, meas 
well as knowledge of the cor 
addition, the functional conne 


tates making these determinati: 


at several different points of e: 
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an open question how near an approach to 
tual practice. and what are the most favor 


» production of a gas of given composition 


in. because to determine gas reactions in a 


urements of pressure and temperature, as 


nponents of the gas phase, are required; in 
ction between the gas flow and time necessi 
ms irious layers of the producer and 


ich layer. Only the main deductions of the 


article can be given here The author found that inside the coal column 


the water gas reaction, and ir 


dioxide equilibrium are of fur 


gas reactions are accelerated 
which the state of mutual « 


lished. In the free gas space 


until the velocity of reaction 


acquires a composition orr 
equilibria limiting the chemi 
not only of pressures and ten 
dynamic equations, but also, 
stitution of the surface divid 
explains the variations in the 
ing under approximately) 
duction operation the value 
cannot always be fully detern 
a correct selection of if r 


] 
l i 


free gas space the carbon monoxide-carbon 
dame importance In the fuel bed the 
the glowing coal, providing conditions in 
quilibrium between the gases is easily estab 
there occurs a displacement of the gas phase 
reduced to such an extent that the gas 
esponding to the given temperature The 
1 3 tions in the gas producer are functions 


peratures, as would appear from the thermo 


nd to an essential extent, of time and con 


ing e solid from the gaseous phase. This 
osition of gas even in producers work 

! tions Since in practical gas pro 

( the factors influencing the operation 

d, it becomes the more important to make 

n ¢ e so determined, and it 


way of quantitatively 


regulating the composition of the gas in accordance with the amount of 
steam and air supplied. The loss of chemical energy in the final gas can 
be reduced bys using the | i greater load on the 
producer: this method el since. with highe 
output, the temperature ed rise nd \ the the velocity 
of reaction of the passage o hrough the dividing surface On the 


other hand, by an applicatio 


onstantly cooled pipe, the time for 


cooling the gas may be reduced s s to permit a practically infinite veloc 
ity of gas flow, and reduce the loss to nearly zero. The loss can only be 
reduced, however, by endothe | reactions, and cannot be eliminated 
entirely 
Hoisting Apparatus 

ISXPERIMENTS ON THE Po\ (‘ONS PTION OF TIOISTING APPARATUS (Ve) 
suche uber den hiraftrerh cl ) Fordermittein, G. von Hanffstenge 


Zeits, des Vercines deutsche 


Ingenieure, vol. 57, no. 12, p. 445, March 22 


1915, 9 pp., 29 figs. eA). Experiments to determine the power consumption 


of hoisting machinery, condi 


for determining it, the last of 


tions influencing its magnitude, and methods 


articular importance, in the author’s estima 


tion, since it is of the greatest value to the practical engineer to be show1 


by whut conditions the pow 


fected; how to approximate 


er consumption of hoisting machinery is af 


y determine the power consumption in usual 
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Power CONSUMPTION OF HolsTIN 
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cases, and how to go about obtaining the required data for the design of 
the more or less usual types, Che several types and elements of hoisting 
machinery required all special tests to determine their influence on the 
power consumption ; owing to lack of space, only the main data of this in 
teresting investigation can be reproduced here. 

Bending resistance of belts was measured for low velocities by placing 


the belt over a pulley the axis of which was free to roll on a smooth pat! 


at both ends of the belt weights wer lnced, and the difference nm the 
weights which started the motion of the pulley gave the bending resistance 
of the belt. <A different arrangement, i1 ing the use of two pulleys, was 
employed for higher speeds Fig. 6 A shows the hending resistance of 
belt 100 mm (3.9 in.) wide. for ree | ta belts B,, B, and B,, 5, 6 and 
9mm (0.196, 0.236 and 0.354 in.) thi referred to specific loads in kg/qe! 
In this case, as with nearly other materials, the curves are straight 
lines. Fig. 6 B shows the bending r nce as function of the speed, for 
the balata belts B. and B. and for ibber belt G., 5 mm (0.196 in.), and 
G,, 9.7 mm (0.38 in.). thick. The re tance increases rapidly at first, the 
slowly, and, in the case of the B, le decreases somewhat from a certail 
point That the resistance is light t ww velocities can be exp ned by 
the assumption that the fibers have time to make room for each other. whil 
at greater speeds the belt acts as homogeneous body and has to be bent 
like a unit. As Fig. 6 C shows, with the increase in pulley diameter. the 
resistance decreases somewhat ore rapidly than would he expected fror 
an assumption of proportionalit his shown in Fig. 6 C where the 
dotted lines indicate what the curve f hending resistance would have bee 
under the law that resistance is inversely proportional to the diameter of 
pulley The author shows also by means of curves the influence of the 
method of splicing belts on their ben¢ resistance 

Bending resistance of chains heir bending resistance Ope} rroduced 
by the friction in the chain joint running on and off the whee s 


expressed by the formula 


where () is the lond on the whee ( oO sy { ‘ ‘ Sions the } 
It has heen found however in these test that u is smaller or lara 
than for small ones, and that the resistance gener \ crenses with time 


oft operation, 


Scraper tests. \ scraper troug { ’ the Ameri vin 
used, 4 m (13.1 ft.) long, covered 4 h sheet iron on the inside A carriage 
on wheels was driven over the tre is \ eu Shovel ran through it the 
experimental variables were tlie terin handled. width and = eros 
section of trough, shape of shov elocity of its displacement nd degree 
of filling of the trough li was found that the specific resistance referred 


to 1 kg of the material conveved depended neither on the velocity nor de 
gree of filling, but was materially (up to 10 per cent at least) affected by 
the shape of the shovel and trough Inclining the shovel in the direction of 
motion made the resistance about 7 per cent higher than when the shovel 
was vertical; the American trough, Fig. 6 D, was found to be the most 


efficient. Tests were also made to determine the output of a scraping trans 
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porter. The material conveyed, in this 


case coal dust. usually takes the 
form shown in Fig. 6 E in front of 


the shovel: the values of l, and / for 
different values of have been determined. and together with calculated 


values of the volume of heap i plotted in Fig. 6 F 


Tests of a conveyor worm. It was found that the hardness of the material 


handled is here of primary importance, due evidently to the fact that the 


conveyor worm has either to push the stuff ahead, or break it 
The author has also fully investigated the extraction resistance in bucket 


elevators and the action of this type of apparatus, not reported here owing 


to lack of space. The following data found during the course of the in 


vestigation are of interest 


Coetliicient of resistance « 





f iron on smooth rail. 0.16 
Coeflicient of resistance of iron on greased rail 0.12 
Rolling friction f —- 0.024 
Breaking strenaths of chains at various speeds of operation. Fig. 6 G 
shows how long a Stotz driving chain at various loads lasted until ruptured, 
the speed heing 38 m (9.8 ft.) per sec the diameter of the wheel 500 mm 
(190.6 in.) kor some special cases the author gives. in percentages, data 
ok Pp 
A H 7} R. R. 
B ~— H | 
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p E 
Vv 
I \ > 
on the material destroved by handling in scrapin insporters, bucket and 
worm conveyors ] data of this investigation w be published in an 
early iISSue of the VWittciluna Ihe he liu a cn au de) Gehiete 
des Ingenicuriwese 
Machine Shop 
Use oF THE OxyY-IlYDROGEN FL‘ UNDER WATER (Verwendung der Was 


crstoff-Saucrstoffflamme unter Wasser, Zeit fiir Dampfkessel und Masch 
inenbetrich, vol. 36, no, 12, p. 143, March 21, 1913, 1 


Ls, p., 2 figs. d). Descrip 
tion of ah apparatus for cutting and welding metals under water. The 
flame IS Lbbetiti rined ll cle r water ly menns of compressed air mad a hell 


shaped hollow extension screwed on to the usual oxy-hydrogen burnet No 


details of construction are given, but it is claimed that the working of the 
apparatus is Tully satisfactory, 


Mechanics 


AUTOMATIC BALANCERS (Equilibre ucs automatiques Maurice Leblanc, La 


Lumicre électrique, ser. 2, vol. 21, no. 2, p. 35, January 11, 1913, 9 pp., 11 


fig. d. Abstract of the second part of the article; f 


or abstract of the first 


part see The Journal, March 1915, p. 583, particularly last paragraph on 
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p. 537). The author proves that possible jumps of a poorly balanced rotor 
may be counteracted by adding to it a perfectly balanced flywheel of suf 
ficient mass. But with high-speed machinery it would be dangerous to 
make the flywheel of very large mass, running at very high peripheral 
speed. 

Another solution has therefore to be looked for. Assuming that there is 
a flywheel, let it consist of a homogeneous disc limited by a cylinder of 
revolution about the axis zy of radius 2 on one hand and by two planes 
normal to this axis and at a distance L from each other (Fig. 7 A). As- 
sume now a cylinder of revolution about the axis 00’ through the interior 
of the flywheel and tangent to it at one of its edges. This cylinder and 
the flywheel have a solid body common to both and represented in section 
by the rectangle ABCD. This common solid has its center of gravity on 
the axis 0/0’, and is consequently perfectly balanced about its axis of 
rotation; it can therefore be taken out without affecting the force F' tend 
ing to reduce the distance between the axes zy and 00’, and at the same 
time with materially decreasing the straightening-out couple @,. If onl) 
the first of these two effects is demanded from the flywheel, it can be hol 
lowed out, leaving only the rim, or that portion the section of which is 
shown in cross-section in Fig. 7 A. The remaining mass ,» is small in com 
parison with the mass M since the eccentricity e and angle a are always 
sinall in practice; it is the additional balancing mass. In order that it 
may produce the desired effect it must be distributed along the interior 
surface of the flywheel in a certain definite manner; on the inside it is 
limited by the surface of the level, and had it been a liquid inside of a 
hollow solid rotating about the axis of the figure ry, it would have become 
distributed of itself in the required manner under the action of the inertia 
forces developed by its rotation. The next step is to make it a hollow solid 
filled with mercury. On a shaft with axis of the figure zy (Fig. 7 B) is 
placed a small flywheel # provided with a shrunk ring H with a circular 
passage inside. Enough mercury to cover the exterior surface of the ring 
during its rotation about an axis other than the axis ry, but not enough 
to fill the passage up completely, is introduced into the passage through 
holes which are subsequently securely filled up. The height of the passage 
must be such that the mercury Can never come in contact with the inner 
cylindrical surface of the ring during a displacement of the real axis of 
rotation. This represents an automatic balancer where the mercury acts 
as a supplementary movable balancing mass; mercury is used because with 
a small volume its mass may be made very large. Let R be the radius of 
the cylinder representing the exterior limit of the passage //; L distance 
hetween its limiting planes normal to the axis ry; 6 density of mercury: 
g acceleration due to gravity. The shaft carrying the balancer is free to 
select its own axis of rotation, and if it happens to rotate about an axis 
passing at a distance e¢ from its axis of figure, the forces acting on the 
little mass of mercury have the same resultant as if they were acting on 
a dise full of mercury of radius R and width L. The balancer exerts there- 
fore a force F' tending to bring together the axes of the figure and that of 
rotation, and having for its expression 
0 

r 


l"€ 


F 7 RP I 
g 


acme i 
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But, while the balancer is able to produce a very large force F, its 
straightening-out couple is comparatively small, and therefore instead of 
employing separately a force F and a straightening-out couple for bringing 
together the axis of the figure ry and the real axis of rotation of the rotor 
00°, two distinct forces ’) may be applied at the extremities of the axis of 
the figure ry, as shown, e. g., in Fig. 7 C. The author proceeds to show 
that the mass of mercury which has to be used is double that of a supple 


nentary mass of a solid required to produce the same balancing, which i 


certainly very little, considering that the supplementary asses required 
ure always small as compared with the masses of the ipparatus to be ba 
anced. 

The author proceeds to ai Lis ze the case of a rotor which is not Tr rfectly 
free to select its own axis of rotatio1 “us 1s ost often the case In this 
case two groups of forces will act on the axis of the figure of the rotor: 
(@) forces limiting the displacement of this axis and tend r to ake it 
coincide with the axis of the figure of the stator inside of which the rotor 
revolves, and ()) dampening forces constantly opposir 
of points on the axis of the figure of the rotor to which they are applied, 
their direction being that of the velocity of the respective points, but the 
sense opposite. The author shows further that the elastic forces tending to 
imake the axis of the figure of the rotor coincide with that of the stator 
will act in the same manner as the 1 ilancers; the dampening forces will 


tend to diminish the amplitude of the jumps of the rotor, and the ¢ 


e Will attain its maximum when the dampening forces become « jual t 
ZOCTO, The action of the exterior forces wil] therefore ten to bring tl 
ixis of the figure of the rotor as near that of the stator as possibl 1 
ther words, make the running as smoot! s possible. but nee these « 
terior forces, with the exception of the damper g¢ forces, | e their point 
of support on the brasses of the shaft, there is no advantage to be gaine¢ 
from making them artificially large 

Practical details of constructio of automatic hala o reduce the 
amplitude of vibrations of the shaft of a rotor ( e! rv in the 
balancers must he spread on as lurge an nren s possible, this being done 
by increasing the width Z of the balancer passages (ep. Fig. 7 A) Sine 


and since further m and R are giver the product Le is constant. and 

e cannot be reduced without increasing / A large area of p ges, how 

ever, may be more conveniently obtained by superimposing a umber of 

passages over each other as shown in Fig. 7 D. whicl pret Ss tiaking the 

balancer very powerful with slight volume and weight. TI paratus 
9 

scale —, if made of nickel steel, can run at 500 rps It mu he remem 


9 
hered., however. that should the shaft get out of the axial position by 1 mm 


(0.089 in.) the push of the balancer to bring it back would be equal, as 
the author shows, to 3820 kg (8400 lb.), and with a greater deviation from 
the axial position, a correspondingly more powert tion, Should an ac 
cident happen, such as a rupture of a blade of a « pressor, causing a 


large displacement of the shaft from the axial position, the reaction of the 
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balancer would be large enough to break the shaft. The only way to obvi 


ate that is to limit the action of the balancer apparatus to counteracting 


I 


only a certain amount of shaft deviation, and this can be accomplished by 
giving to the tore with mercury a height e« corresponding to the maximu 
deviation of the shaft when wnder » 1] conditions llowever, e« Cannot 
be made too small or the annular laver of mercury would become too thin 
and surface tension phenomena too important, since the mercury would col 
lect into drops and not spread unifor y as it should to bring it t« e] 
fect balance. 

In the case of turbines with one wheel it is advisal to place the 
ancers near the rotor wheel, and ( emities of the shaft hic 
permits of counteracting the possil cillatory movements at thei 
rise, and enables the speed of f1 eel to be increased st 
ther. The author discusses further thy lity of the system of his ba 
ancer and the dampening of the ry movements of the mercury 
mass, and proves among other things tl in his experiment apparatus 


(ep. Fig. 7 D) which run at 500 r.p.s., the centrifugal force developed | 


the mercury mass was roughly ¢ 6 34.000 times its weight 


rABLE 1 STRESS RATIOS IN BELTS 


Kind f ] 
At & W ] 
Link belt _ 
Link belt ‘ : 9 ‘ 
Greased le 
Leather with grea re! ved | ( . ; ‘ 2 4 
Double belt r 
Camel hair é 
GEOMETRICAL Meritop PERMITTING | BLISH MENT 1 \ SIMPLE M 
NER OF SEVERAL IMPORTANT HQ . MrcuaAnics (Methode 
trique permettant @etablir simp cul curs équatio mportant 
mecanique, G. Clauzel Rerue de med mec. vol. 32. no. 2. p. 142. Feb 
ary 28, 1913, 27 pp., 16 figs my) \ strictly mathematical iInvestigatio 
not suitable for abstracting in fu 1} investigating the properties of the 
axis of two vectors the author derives what he calls the fundamental equ 
tion of the projections of the vectors do proves that by pet tation of 
the indexes of the terms of these equations, the three equations for all 
three axes in space may be derived These results nre then generalized 
and their application shown to such problem as the derivation of the mo 
ment of a vector; of the equations of the motion of a solid rotating around 


a fixed axis or a fixed point; the position of the central axis and the insta1 
taneous sliding axis. The author uses the ordinary vectorial notation (not 


quaternions), and comparatively simple methods 


EXPERIMENTS WITH BELTS OF SPECIAL IIND (Versuche mit) Rice 


sonderer Art, Wammerer Viltcilungen tuber Forschungsarbciten auf dem 
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Gehiete des Tn CHnicu) CSCHS, TO, 132. 1913 73 }}).. OS fig eA) Partly 
abstracted from a preliminary publication in The J nal, May 1912, p. TOS 
The author established in all cases of belt oj ti un excess of uaxia 


pressure, i. e., the axial pressure per unit (1 cm.) width of belt 2 


i Jha Was al 
Ways larger than would be expected from the axial pressure 2 measured 
with the belt stationary. As seen in Fig. 8, in all cases the excess of pres 
sure rises with the speed of the belt, nearl: Ways In the same ratio, an 
only in the leather belts LR 11 and 14 the excess of pressure rises more 
ipidly than the speed. In the double belts LR 11, 12, 14 the excess of 

ressure, in kg per 1 ¢m width of b proved ‘ ( double that of 

ple belts LR 15-45 and 16. In the case of en belts KR5, and 6F 
bak GF and BIR GG the excess of pre ( ‘ | riable, especially 
1 the case of the camel-hair belts KROS and € i eXCe re 

re is found with the link belts FG3 and 4 

- —_ 
i > 38 : » 4 . 

Ale pressure »ot opera é ‘ ‘ ‘ rt iit shit 

ad t it at he oose side of le ‘ a ‘ ( (exception 
LRG) I vel hie press e] Oe | 1 TEST ‘ vo ratios 
varyil - { n different kinds « beLLS i Table 1 Avel 
ize \ es of « re plotted in Fig. S, whi ) here the excess 

pressure is high, the pressure ratio value is also high; this points to a 
Prot DLIILy of there being some connectiol between the two, fhe author 
aiscusses also the relation between permissible useful stresses and maxi 
ium useful stresses 

INVESTIGATION OF THE DyNAMICS OF A Trreap (L. Roy, Annales de UE cole 
Vormale, Ser. 3, vol. 29, pp. 371 to 429, through Beiblitter zu den Annaler 
der Physik, vol. 27, neo. 5. p. ebedans i) The author applied to the j eSLIZ 


tion of dynamic phenomena of threads the hydrodynamic theory of dis 


continuities, particularly discontinuities of the first order, and has thereby 
obtained general expressions for the ropagation of longitudinal and trans 
versal shocks in vil ing strings. s well as treated the problem of an 
oscillating string with the inclusion of the consideration of its viscosity. 
In the first chapter the eneral equations of the motion of strings are 
established, and conceptions analogous to those applied in hydrodynamics 


defined and expressed analytically in equations. Equations of continuity, 
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of motion aud temperature are fully gone into. In the second chapter dis 
continuities are considered kinematically, both those of the first and of 


the higher orders, as well as their velocity of propagation, discontinuity 


itself being understood in the sense given to it by Duhem in his Recherches 
sur UChydrodynamique, 1904 rhe next two chapters are devoted to a 
fuller investigation of discontinuities of the first and higher orders, while 
the last chapter is devoted to a discussic of small movements in threads, 
mainly near the region of stable equilibriun [t appears that in that case 
the equations admit of only one so Ol lurther, the case of a thread 
is considered as having one end fixed d the other performing a definite 
motion, and a particular solution wi: uund for this case. ‘The investiga 
tion of particular cases provides a us for experimental determination 
of the coeflicient of viscosity Cp e by the same author in Comptes 


Rendus,. vo! 152, pp 1128 and 174 


Steam Engineering 


INVESTIGATION OF A POSITIVE ST! INGINE VALVE GEAR WITH RESPEC' 
ro MAss Pressures (Untersucl gq ciner zwangldufigen Dampfimaschinen 
SfCHE mg aut Massendriucke, O Kolseh Dinglers polytechnische s Journa 
vol, 528, nos. 5 to 9, pp. 65, SS, 1035, 118, 156, February 1 to March 1, 191 
> pp., 11 figs. e) Investigation o e slow-speed positive Frikart val 
ged) It was found by graphod methods that the journals are sul 
jected only to slight pressures Thi ignitude of the reaction moments 
on the steering shaft have be aes ined, botl absolutely and it the 
functional re tion to the time, d fro the re ion moments-time curve 
it is shown by hat hie analysis tl resonance can occur only when the 
natural frequency of the regulator uilt in in the machine is equal to 
the speed of rotation of the engine o1 product of it by an integral. 

MeSTRE SYSTEM SQUIRREL ¢ . RHEATER FOR TUBULAR BOoILerRs (Le 
surchaufiewr en cage decure Ti f Vestre pou chaudicres tubulaire 


P. Lachasse. Rerue Industri i4, no. 9, p. 113, March 1, 1915. 2 


pp., 18 figs. d.) Description of 1 Mestre squirrel cage superheater as 


applied to locomotive boilers. 


PERMUTIT IRON ELIMINATIO PLANT OF THE WILHELMSBURG WAT! 
WORKS (Dis Permutit-Enteise ( Lie des Wasse cerkes Wilheln 
burg, Hencke Journal fir Gasbele hitung, vol. SG. no. 10, p yA? Fi March 


8, 1913. 1. p., 1 fig. d). From a paper read at the 14th annual meeting 
of the Gas and Water Engineet Society of Lower Saxony in Rendsburg 
(1912), containing data of the ork of the permutit plant during one year. 


igh four permutit filters connected 


The water flows from the pumps 


in parallel, potassium permanganate solution having been previously added 


to it. The filters consist of cylindrical vessels, 2 m (6.56 ft.) in diameter 
and about 3.8 m (say 12.5 ft.) higl e water flows at a velocity of 20 m 
(G5 ft.) per hour in a downward direction. Initially the water had 


strong smell of hydrogen sulphide and a content of 0.56 mg of Fe.O, per 
iter. The addition of potassium permanganate produced an evolution of 
oxvgen which converted the | droge! sulphide into sulphurie acid and 


ferrous oxide into ferric. A layer of marble chips takes care of the free 
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carbon dioxide present in the water, while the permutit acts in the first 
place mechanically as a filter retaining the finely divided oxide of man 


ganese and ferric oxide, and in the second place chemi 


ally, as a regulator 


of the supply of oxygen, either giving or taking it up in accordance as the 


potassium permanganate solution is either too strong or too weak. 

In the quarter from July 1 to September 30, 1912, 176,707 cbm (6,237,500 
cu. ft.) of water have been pumped, with iron content as above. The 
water finally obtained was free from all smells; 44 kg (say 97 Ib.) of per 


manganate was used, costing M.35.64 (say $8.40). The permutit installa 


tion itself cost M.51,000 (say $7,440), while the piping involved an addi 


tional outlay of M.4,500 (3$1,0S0) No further cost data are given in the 


article. 
SYSTEM OF PISTON CONSTRUCTION FOR THE PREVENTION OF WEARING OU1 
OF-TRUTH OF HORIZONTAL STEAM PISTON CYLINDERS (Dispositifs de 





con 
| 
~ 
e 
Fic. 9 Arr Leak In ECONOMIZERS 
fruction des pistons destinés a prévenir Vovalisation des cylindres a vapcw 


horizontaur, O.-H. Wildt. Revue de mécanique, vol 
ruary 28, 1915. 


32, no. 2, p. 160, Feb 
7 pp., 8 figs. dp.). General description of the methods 
used for protecting the cylinders of horizontal engines from weat 


aring out 
of-true owing to the action of the piston. Leflaive & Co., of St. Etienne, 


France, have in their steam engines steel piston with a cast-iron belt in 
the lower part; the weight of the piston rests on this belt which also 
constitutes its wearing face, the advantage of this construction being in 


nuvoiding the rapid wear of the cylinder by friction of steel on cast iron 


ON THE INFLUENCE EXERCISED BY CoLp Arr LEAKS ON THE EFFICIENCY 01 
I ONOMIZERS (Sull’in fluc nza che le chiamate d’aria fredda [ 


esert ano i rend 


mento degli economizzatlori, G Ghersina L’ Industria, vol 24, &D. iz. p 179, 
March 23, 1913, 2 pp., 1 fig. et). Investigation on the influence of air k 


I iking, 
usually 


in considerable quantities, in economizers through openings in tube 
scrapers, cracks in walls, and in particular untight connections between the 
walls and the metallic parts of the economizer. Since in 


of the 


author assumes that in a section normal to the velocity of the flow of the hot 


most cases the flow 
two fluids, hot gases and water, is at right angles to one another, the 
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gases, their temperature is equal at every point, while the temperature of the 
water is assumed to be equal to the arithmetic average between those of enterins 
and leaving water. This being assumed, let L, be the length of the economizer 
measured positively in the direction of the velocity of the hot gases, S area of 


heat transmission per meter of length of economizer, A weight of water per hout 


passing through the same unit length of economizer with entering temperatur 


and leaving t,; G. is the weight per hour of the hot gases (at t mperature 7, and 
specific heat at constant pressure ¢.) ] g from the furnace to the economizer, 
while G, is the weight of the air (temperature 7, and specific heat ¢,) entering 
into the economizer through crac] from the section J 0 to 1 J tn 


case G, is a function of x and the weight of the gas passing through section / 


(7 G 
the amount of losses in the economizer evidently depending on the form of the 
(7,(2) function, since, had all the air entered at z=0, it would lower th 
perature of the entire mass of gases, and con equently decrease the amount of 
heat transmitted to the water: should it, on the other hand, enter at the other 


end, at c=, it would not affect the efficiency of the economizer at all, though 


TABLE 2 AIR J N ECONOMIZERS 
” (1) (M) 
Q kg/hr) { 106.4 15Y 
a +.4 y. ( 
b ] y. l 134¢ . 
p ( 
Ts.2 (deg. ¢ l 2 Rf 
7 per cent 2.0 j ) 
ta (deg. cent 106 .( 
it might produce certain disturbances in the stacl ection Ihe 
ever, considers only the case « ull n uniform! ilong the « ( vt} 


of the economize \r, SO that 


Gi(L 
or, with gd 


( ( 


where g. is the weight of air leaking in per hour per meter length of the eco 
omizer. He denotes by C the heat in calories lost per hour per meter of econ- 


omizer length by radiation and convection, C being independent of x, and estab- 


lishes the following heat balance for a section of the economize comprised 
between two planes at a distance dz from one another. This heat balance is 
composed of the following heat values:) (a) heat carried by the gaseous flow 
(GoCo+Gotix)T; (b) heat introduced with the water At,dz; (c) heat coming from 
the air: g.c,7:dz; (d) heat carried away by the gaseous flow: [G.c 10, (r+dz 


(r+dr); (e) heat taken up from the water Al.dz; (f) heat Cd lost by the lengt] 


act @- 





caer 


oa 


saaBaat 


ee  ) ee 
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dz ol the economizet The he it balance mav be thet ore expre d as follow 


Gf { 7 Lidz+-g.ciT; G.Co+4.0. (: d7 Lid: Cda 
or, ulter certain sil iplifie iLIONS, 
(rf f T A { r ry ( ] 
A se ond equ tion is obt ed by noting that through the area ‘ of ection 
of the economizer of lengt] pass n amount of heat A given al 
verage difference of temperatures of the twe ud - + VW , 
. > 
oefl t of heat ral on that le f ( ! 
1 C ‘ ) 
he i ~- 
| d 
hic ’ 1) 
l [ 
p 
/ d being tl] eig] ‘ ed j he quantities G, of 
t Vv na ! i eq lO! oT peLwer he limit T, and 7 
ind the TTespo! ng zero Vv ue rive 
1 ar—b 1. pri 
log | 1 
} / 
! I probler " I rm " I on ol 
l I \ 1 qu tithe i i I or » mperature f 
) weaving LeT | et ! ( I ] by further 
med t ‘ } ( become integrated 
) 


Che following my ntended these itions \ 


(sreen economizer | 224 tubs 210) f engt / S920 m 
OS Tt thus making 29.0 1 Live ter entering the 
economizer 1s 4669 kg 1U,242 Ib.), 1 { i } bone il entering the 
momizer wit tem] ture of 6O de 140 « ent Che weight of 
ul I gas f g tl hol ! ( 8730 kg (19,206 Ib with 
perature 254 deg. ce! 153.2 d ind specific heat at constant 
pre 0.245 It i I ec mizer by radia- 
on per hour 10,000 ri 9,680 B.tou hich makes ¢ 1220 calories, o1 
1825 B.t.u., t coefficient of heat transn imed to bi 11.0. The 
te | ire of outsid T 25 cle el wat fx] na necif } { 
( 0.238 Phen 
( 299 4-2). 238 h 125290+5.95 j 140 () 228 
Equat n [5] become 
2140 2 520 
22q 110 
and for zx ) Zz t { ~ a .& 
34 0) 172 149 131 129 deg. cent 
fahr 459 92 341.6 3800 . 2 207.8 204.2 deg. fahr 
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The quantity of heat brought by the gases into the economizer is Q,.=PTo, 
while that taken out is Q’ =Pr’s..; heat losses by radiation, etc., are CL. Con- 
sequently, Y.—Q’—CL, is the heat passing into the water per hour, and the 
efficiency of the economizer is expressed by 


Q.—-—Q —Cl 
n= 
Wo 
which, in no air leak operation is equal to n’ =0.429. Assume now that there are 
air leaks equal respectively to 5, 10, 15, 20 per cent of Go, the weight of the hot 
gases entering the economizer Then g m, with m=0.05, 0.10, 0.15, 0.20 
Inserting the corresponding values of g. into the respective expressions for a, 


b and p, and calculating only values of 7 for z=L, (they are denoted by 7s.) 


the values in Table 2 are obtained, for which compare a 


o Fig. 9 


ODDIE-SIMPLEX STEAM-AIR Pumps (Oddie-Simplec Dampf-Luftpu 


] pe 
Prg. Zeits. des Vereines deutscher Ingenieure, vol. 57, no. 11, p. 484, March 
15, 1913, 2 pp., 8 figs. d). Description of a new air pump, built by Muasch 
inenfabrik Oddesse in Oschersleben, Germany. In addition to the usua 
bottom valve a, piston valve b and cover valve c (Fig. 10 A) it is provided 
with one or two supplementary suction valves d not balanced by springs, 
and therefore opening at very slight pressures, while the piston valve b is 


set to open only at 0.8 atmospheres pressure. Through the suction ope! 
ing e steam, air, and water are admitted to the space under the piston. but 


only steam and air to that above the piston, so that the pump works as 


combined dry and wet pump, the amount of air and steam admitted above 
the piston being the greater the later the piston valve b opens, or the 
lower the condenser pressure. In consequence, while in ordinary single 
acting three-valve pumps the amount of steam and air handled decreases 
with improvement in vacuum, this is nearly entirely eliminated here by the 
second suction stroke on the upper side of the piston; the gain in active 
space, as compared with the single-acting air pump, may rise as high 

70 per cent, with a corresponding reduction in power consumption and 


space required for the same amount of work done. 

Fig. B to F shows the general arrangement and details of the Simplex 
valve gear, with its main valve f displaced longitudinally by the ste 
pressure, and rotated about its longitudinal axis from the piston rod by 
the rod g. Over the ends of the slide valve are set caps i of which the 
slots k can be brought from outside against the slot 7 in the valve, and 
which is elastically connected with the valve-gear rod m, making the slide 
valve f lie in good contact with the glide face. The live steam enters the 
chambers n of the slide valve through the slots k and l by way of the throt 
tling valve o, with considerably reduced pressure, because on its downward 
stroke the piston has to do less work than on the upward stroke. The 
valve is opened wide before the pump is started because the pump is full 
of water, but is gradually closed as the vacuum in the condenser rises unti 
the pump works with equal speed on the upward and downward strokes 
of the piston. The slide-valve caps i are surrounded by steam all the 
time, and therefore cannot jam the slide-valve through unequal expansion 

In the position of the valve f shown in Fig. B, throttled live steam enters 


into the left slide-valve chamber n, and from there through the left pas 








| 
| 
| 
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Sage p (Fig. F) to the upper side of the steam piston q (Fig. A), the ex 
haust r for the lower side being opened simultaneously. In addit 


through one of the small slots s (in this case the lows r Slot in Fig. ] 


and the duct corresponding to it, steam flow ly vo he le ‘ ide 
face of the slide-valve and the « » @& thus holding the slide-valve in it 
final position on the right When the piston moves, the slide ilve is so 
rotated that the admissior of stean . it o if ( of the 
stroke, and the piston complete it ro det he expand 
Ing eau, At the last 1 ent ‘ ‘ ed } 

= 


¢ 
aay 
ae, | 





’ 
° : - C 
.. . 
. a 
° A 
@. ; 
e 
*“e { N -—_—— 
' } as 
eames edt a od ir ~ 
4 Bb 
s a o 
i ~ 
fr atin} , 
s | @) 
™ Sewer, a - 
+ m4? ‘ea . 
— pry f } E 
; uu - 
= 
the jongitudinal direction through the lows $ FL 
with the exhaust, and the upper with the live steam. whic is thereby ad 
mitted between the valve and cap on the right side. Now live steam is ad 


mitted under the piston, and drives it ipwards, the reverse motion occur 


ring without shock be« iuse by this time the ve city of the piston is already 
considerably reduced by the expansion of the ste 1 the rk done } 
the pump piston. As a rule, throttled stear ind 1 for the 
suke of economy in valve gears, throttled stea heir e space 
above the slide-valve through s. Fig. ] 
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Strength of Materials and Materials of Construction 


WATERPROOF AND Alrricgn? FaAprics (Les tissus impermcables, 1). de Prat 


Le Génie Civil, vol. G2, nos. 20 and 21, pp. 384 and 412, March 15 and 22 
1913, 6144 pp., 11 figs. dg). A somewhat general description of various 
processes used for making waterproof and airtight cloth, apparatus used 


in these processes and, briefly, methods of testing permeability of cloth t 
e I e 


water and air. Data are given on the cloths used for the principal typ 


of European dirigible airs 
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ON THE INFLUENCE OF CoLp-V : . \ NN] . PROP 
OF TRON AND Steet (Uber den LHinfluss dei ani en Formate ya 
lie Rigenschaften von HRisen une al P. Goer s. Niahl und Bi oO 
oo, HO. 11, p. 488, March 138, 19138, 7 py 12 figs. et). Abstract of the first 
part of the author’s article printed under the above title 1 the Carnegie 
Scholarship Memoirs of the Iron and Steel Institute, no. 5, 1911 


CORROSION AND RUSTING TESTS OF SHERARDIZED WrouGcut Iron (Korro 


sions und Rostungsversuche a 


Zeits fii BRlektrochemie. vol. 19, no. 5. Pp. 291, March 1, 1913. 5 pp.. 7 figs. 


in sherardisierten ‘ch miedeeisen. Fr. Halla. 


ec), Description and data of tests of properties of sherardized wrought 


iron made at the laboratory of the Royal Bureau for the Promotion of In 
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dustry. The relation between the thickuess of the layer of zine and con 
ditions of test in the case of wrought iron was investigated, as well as 

ie speed of corrosion, the latter being expressed in curves. As to phe 
homena of rusting, it was found that with samples of sherardized wrought 
iron placed in water, white flocks of zine hydroxide formed after one day, 


hich very soon began to assume a yellowish color, thus showing the be 


nning of the process of iron rusting Deep rusting took place, however 
Olly wie e layer of zinc was particularly thin, or when two iron pieces 

me ll ( ct t] f ] the whole. sl raurdization seems to protect 

‘ ron trol 

ai | SSI |) ro BEN IN LA tiveTep Romer Seams (Die Biegungs 


i } berlappter Ae ‘ frnahte Is. Daiber Zeit de bev 
dew cher Ingenieure, vol. D7. no. 11 1) 1O1. March 15. 1918. 6 pp., 10 


ha ) Dat of tests of stresses due to bending in lap-riveted boiler 
© ’ d discu ion of a method for the determination of these stresses, 
wre s of the main factors determining their magnitude The tests 
re made on eight boilers. The stresses investigated were determined by 
nding the angle variation ¢ of the boiler shell when the boiler was sub 
jected to pres r 
lo do this, little ro were placed at different points on the circum 
ference of the boiler (Tig. 11 A) and the variation of their position deter 
mined in the usual manner by a telescope and scale. The mirrors were 
hed to a boiler sh by wax, which proved to be the best material 


to be used for this purpose, and for purposes of measurement the middle 


of the \ c piece, 5 to G6 mm (0.19 to 0.23 in.) wide was considered. Cold 
pressure produced n ordinary hand pump wi: applied, in one case 
three pressure stages 2 to 6, 6 to 10, and 10 to 14, atmospheres, but as it 
found that tl insular variation of the mirro is proportional to 
le pressure, the other tests were carried out with one pressure only, at 
‘ is high as the working pre ire for the given boiler No residual 
\ tions were observed, this probably being due to the fact that 
the | | ad previou cle eSSUT 
| rst test was made with mall locomotive boiler, GOO mm, (25.6 
in.) in diameter, with walls 7.5 mi (0.3 in.) thick, and a single riveted 
eam about 1500 mi (say 60 in.) long. The angular variations were de 
termined between the initial pressure of 5.5 and final pressure of 10.5 at 
nospheres absolute e following dimensions were determined (Fig. A) 
6140 m / i) mni.t hence for the point ! Oo mm. distant from 
the | eda 10) gual 1 ] 6279 mm lor the same point 
he following telescope readings | e been made: 
\t tial pressure of 5.3 atmospheres.... ae Mae 1 10.50 
With pressure raised to 10.5 atmospheres. . ‘ 1 1O.17 


With pressure reduced to 5.3 atmospheres. . A 10.50 1 
Showing an elastic variation corresponding to the difference of read 


ngs A A { 1 0.13. The unit of the scale used was 5 em. long, 


ind the angular variation was therefore 
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>] 0.4/ 

or numerically 1] 
0.13 0.52 
e251 ~ 1000 

The angular variations ¢ are shown in Fig. 11 B (numerical values 


] r 


are given also in a table in the original) as ordinates, with #2 (ep. Fig 


11 A) as abscissac, and a smooth curve drawn through the g points show 
ing the bending moments at each point of the boiler shell. From the dif 


ferential equation of this line, 


d*y dg tM» 


[2] 
dx* dz 0 
is derived the expression for the bending mome 
0 d¢ 
VU. 4 
C la 
Where a is the coeflicient of elongation of the material, and @ the moment 
of inertia of the boiler shell from which a strip 1 cm wide is cut out; hence 
re) | 
12 
where s is the thickness of the wall lhe stresses due to bending n the 
outside fibers, and corresponding to a given moment, are therefore, 
Vl dg ‘ 
2 0 2a d 
It appears from equations [3 md [5] that both the bending monmiets 


MW, and the maximum stresses due to bending ¢, at any point (7,0) are 


dey f 
proportional to the angle = of the tangent at (@ y) and the curve of 


dx 


gy. Information as to the magnitude and distribution of 


stresses due to bending in the neighborhood of a lap-riveted joint m 


gular variations 


therefore be obtained graphically by drawing at various points tangent 


to the curve of angular variations © determining their inclination with 


due regard to the scale used, and multiplying the figures obtained by the 


constant - . This method gives only stresses due to bending when the 
2a. 

pressure is varied from 5.5 to 10.5 atmospheres but the author gives a 
method for reducing these data to any pressure whatever. He shows also 
that the shearing stresses occurring in these cases are of but little impor 
tance in the total stress on the material. With regard to Fig. 11 B atten 
tion is called to the fact that the curve of stresses due to bending g, is 
drawn on that side of the figure of the boiler sheet in which at bending 
a tensile stress was produced. 

The second part of the article, an analytical method for the calculation 


of stresses due to bending, cau not be abs racted here owill to lack of 


space, 
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Miscellanea 
litt PRODUCTION OF MovinG Picrures IN Facrories (Die Herstellung 


in Fabriken. G. A. Fritze. Zeits. des 
deutscher Ingenicure, vol, 57 12, p. 454, March 22, 1913 


oi ho 
d). factory processes h;: 


kinematographischer Bildei Vereines 
7 pp., 10 figs 
ive, in addition to their edu 
advertising value, and act 


Moving pictures of 


itional value, also an as silent but eloquent 
siders an idea of the size and capac 


Che pictures should be taken and 


salesmen, in giving ou 


epresenter 


ty of the plant 


films made by a concern 
that makes a business of it, rather than by home means, and the price 
for a 200 m (S20 ft.) film need not exceed M.1000 (say $240) The author 
m of lighting for making such photographs 
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2 F1 STORAGE OF DRAWINGS 
positio Similar phototechnical details (The method 
is entirely different from that of Thomas A. Edison who makes his films 
from technical processes not from the actual shop processes, but from sp 
cially prepared models; e.g., the Bessemer converter films are made with 
& i glass model of a converter, and colored ink instead of molten steel.) 
4 : MELTERS’ FEVER (La fie l 


re s fondeurs, Bulletin de la Société d’Encoui 
agement pou Vindustric Vationale. vol. 119. no. 2? D 299 By, 


a 


y bruary 1915 
1913, pp. 82-93, by 


7). Abstract of an article in Annales @hygiéne, January 
l.. Bargeron. After investigating a large number of 
metal melters, the author 


eee 


cases of diseases of 
concludes that fumes of 
are practically harmless, and that 
to fumes of oxide of 


copper in themselves 


a 


what is known as melters’ fever is due 


zine exclusively 


These fumes produce in the organ 
porary intoxication, and their action 
by alcoholism or diseases of kidneys or liver. 


ism a kind of ten may be aggravated 


The disease is not considered 
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to have usually grave Consequences, avd may 


e entirely eliminated by 


simple hygienic precautions, of which the best is good ventilation. 


PROGRESS IN WIND Morors ( Le progres des moteurs a vent, L’Blectricien, 
ser. 2, vol. 45, no. 1160, p. 184, March 22, 1913, 1 p., 6 figs. d). <A brief de 


scription of wind motor types, including that of the Turnbull 


aHeTOMOTLO! 


recently shown at an exhibition in Sydney, Australia 


IIREPROOF STORAGE OF DRAWINGS (Procédé de préservation des plans et 
dessins industriels contre Vincendic, Be. Reaussart Revue industrielle, vo 
44, no. 12, p. 155, March 22, 1913. d). Description of the plan of storing 


drawings adopted by Bollinckx. In this concern all the drawings are mad 


on tracing cloth from which blueprints are made when required. The trac 
ing cloth drawings have therefore to be stored. All are of uniform din 
sions, O.SO m by 1.20 m (say 31.4 in. by 48 in.). Each drawing is put int 
a Clay tube which in its turn is placed into an appropriate opening in a 
concrete wall (Fig. 12). Each tube is slanted towards the front, so th: 


should any water penetrate into it, it would not stay there; there is how 
ever little chance of that because each tube is provided with a stamped 
sheet-iron cover on the top. In the ilustration is shown a ladder for reac! 
ing the upper layers of drawings. This system proved to be remarkal 


convenient ; it has been used for four years, and the drawings keep in pet 


fect condition, due probably to the constant temperature in the cor e 
structure. 

i oe W. "TAYLOR'S PRINCIPLES O SCIENTIFIC MANAGEMI NT FOR CONG RN Ol 
ALL KINbDS (F.. W. Taylors Gru dlize methodischer Anleitung bei Arbeits 


vorgangen jeder Art, F. Neuhaus, Zeits. des Vereines deutscher Inge 
vol. 57, no. 10, p. 367, March 8, 1913, 4 pp. d). With the growth of in 


dustry in Germany, as everywhere else, the supply of labor could not fol 


low the demand, and the wages rose more and more This naturally led 
to means for reducing the cost of production, and the last ten or fiftes 
years have witnessed an intense act ity in equipping the shops with Je 
saving devices, automatic mac et But, except in some of the !ar 
est plants, the introduction of hor-saving systems of manayvement | ‘ 


been retarded in Germany mainly on account of the large expense, time and 
attention which they require as compared with the introduction of auto 
matic machinery alone. 

The rest of the article contains an exposition of the Taylor system of 
scientific management in accordance with Mr. Taylor's own writings. As 
regards German conditions, the author states that as far a practi 
cation of the principles of scientific management is concerned, there 


new in it, and some exceptionally eflicient men, particularly in the }: 


works, have used it more « 


r less for years, but it was not systematized 
and done on a definitely accepted plan, so that often, when the particular 
manager left the works, things were apt to drift back into the usual routine 
The Taylor system does not by any means eliminate the importance of the 


manager’s personality, but makes possible a systematic effort towards r: 
ing the efficiency of the plant. The German labor papers appear to have 


already taken a stand against scientific management. Their main objec 


ed 
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int if es of the 
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iT ere Ss more chance for 
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it ene 1 is doing Phi 
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COMPOUN!T 
CONTI NTAL UNITS 
In per centimete! 
ilogram per meter 
kilogram per kilometer 


Kilogram per square 
ogram per hectar 


ovTan De;T Morgen 


iri 7 ! ] T square meter 
91 er cubic meter 
i m per hectoliter 
t to! p r cubic eT 
kilogram per Continental 


norsepower 
ogram per metric ton 
meter per kilogram 


gram-meter per square 


centin 


eter 


metric ton per kilometer 


metric ton-kilometer 


Franc per meter 
Mark 


France per metric ton 


per meter 


REVIEW 


a lMachine, OF iis 
the author replies 
occupations than there 
i\dditional advantage 
wor " o ive ) 
elie Cs 
1 «yl 
‘ di ¢ a } 
f his cre ‘ 
plant and tools ha 
equired 
effort | t Simply 
« studv o he p. 
‘ | ‘) 
| 
! al ¢ © « 
ho t vet 
i] lve ’ 
lts 
‘ i 
AMER 


EQUIVALENTS 


0.0055 Ib per in 
55 Ib 
3.54 lb. per mile 


per in 


} 
h.p 
2 lb. per short ton 
}. 28 ft.-lb. per lb 


1.77 


one 


that 


OT 


Lom 


I. QUIVALENC!I 


hort tons per mile 


0.6849 short ton-miles 


0.058 cents per ft 
0.072 cents per ft 
SO 175 per short t< 


mn 


is likely 
the 
at 
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further, 
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74816 
54900 
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94939 
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79518 


91907 


79518 


34830 


30103 


51587 


66819 


76342 
85733 
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COMPOUND UNITS—Continued 


M /t Mark per metric ton $0.216 per short ton 1.33445 
Fr/qm Franc per square mete! $0 .018 per sq. ft 2.25527 
M/qm Mark per square meter $0 .022 per sq. ft. 2.34242 
Fr/cbm Franc per cubic meter $0 .0054 per cu. ft 3.73239 
M/cbm Mark per cubic meter $0 .0067 per cu. ft 3.82607 
Fr/ha France per hectar $0.078 per acre 2.89209 
M/Morgen Mark per Morgen $0.36 per acre 1.55630 
Fr/h.p Frane per Continental horse- $0.195 per American 
power h.p. 1.29003 
M /h.p. Mark per Continental horse- $0.241 per American 
power h.p. 1.38201 
Fr/Cal Franc per calorie $0.048 per B.t.u. 2.68124 
M/WE Mark per Warmeeinheit $0 .060 per B.t.u 2.7¢815 
Fr/t-km Frane per ton-kilometer $0.281 per short ton- 
mile 1.44870 
M /t-km Mark per ton-kilometer $0.347 per short ton- 
mile 1.54032 
Fr/kg Frane per kilogram $0.087 per lb. 2.93951 
M/kg Mark per kilogram $0.108 per lb. 1.05342 
Heat UNItTs 
Calorie WE (Warmeeinheit 3.968 B.t.u. 0.59857 
C/kg Calorie per kilogram 1.80 B.t.u. per lb. 0.25527 
WE/kg Wiirmeeinheit per kilogram 1.80 B.t.u. per lb. 0.25527 
C/qm Calorie per square meter 0.368 B.t.u. per sq. ft 1.56584 
WE/qm Warmeeinheit per square meter 0.368 B.t.u. per sq. ft 1.56584 
C/cbm Calorie per cubic meter 0.112 B.t.u. per cu. ft 1.04921 
WE/cbm Warmeeinheit per cubic meter 0.112 B.t.u. per cu. ft 1.04921 
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REPORTS OF MEETINGS 
ST. LOUIS MEETING, MARCH 19 


At a meeting of the Associated Engineering Societies of St 


Louis, in 
charge of the local 


committee of The American Society of Mechanical Engi 
neers, on March 19, Prof. Wm. Kent gave an 


address on Engineering and 
Common Sense 


Over 100 engineers were in attendance. A dinner in honor 
of Professor Kent preceded the meeting. 


BOSTON MEETING, MARCH 25 


A meeting of the §S 


Society was held in Boston on Tuesday evening, March 
~>, Henry Bartlett of the local committee presiding. The principal paper 
of the evening was by Frank W. Reynolds, Mem. Am. Soc. M. E., 


on the 
Modern Cotton Mill. Mr. 


Reynolds discussed the general conditions con 


trolling the site and layout of a standard cotton mill, including the de 


termination of the spaces to be assigned to different departments, their 
relative location, the handling of material and product, distribution of 
and the types of building best adapted to hous 
the plant, together with the principal details of 
their construction. He presented a number of 


power, illumination, ete., 


ing the several parts of 


views illustrating these 
veneral principles as well as details of special interest 

This was followed by a brief paper on Lighting of Mills, by Albert L 
Pearson, Mem. Am. Soc. M. E., in which he discussed the best form of 
distribution of artificial illuminants, pointing out the special conditions to 
which each type and size of light was best adapted. 


Fred W. Parks, president of the G. M. Parks Company of Fitchburg, 
Conditioning for Textile Mills, in 
which he quoted the results of extended inquiries, showing the practical 
value of a proper system of humidifiers, and 


formation in regard to heating and ventilation 


Mass., presented a short paper on Air 


also giving interesting in 
is applied to mills 

These papers were followed by an extended discussion, participated in 
by IF. W, Dean, W. G. Bartlett, A. L. Williston, Ek. D. Lyle, R. A. Hale, 


I. M. Gunby, and others, which brought out much further information 


PROVIDENCE DINNER, APRIL 10 


The annual meeting and dinner of the Society and the Providence Asso 


the Crown Hotel, Providence, 
a reception in the parlors of the 
hotel. About 100 members and guests were in attendance. 

Prof. T. M. Phetteplace, Mem. Am. Soc. M. E., president of the Provi- 
dence Association, gave the address of wel 


lcome and introduced the toast 
master, William H. Paine. Calvin W. Rice, Secretary of the Society, spoke 


ciation of Mechanical Engineers was held at 
on the evening of April 10, preceded by 


on the advantage of codperation among engineers and what is being done 


911 
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to promote it and Prof. W. H. Kenerson, Mem. Am. Soc. M. E., 
the relations of the two organizations represented. Prof. Charles F. Scott 
Mem. Am. Soc. M. E. 


spoke on 


evening, taking as his topic the Future of the Engineer. Letters of regret 
were received from Governor Pothier, Mayor Gainer, Professor Goss and 
Professor Everett. 
NEW YORK MEETING, APRIL 4 
An exhibition of the kinetophone and of the latest 
field of moving pictures and sound production was presented on April 4 
the Engineering Societies Building, New York, 


in 


three founder societies, the American Institute o 
American Society of Mechanical Engineers, and the American Institute of 
Electrical Engineers, through the courtesy of Mr. Thomas A. Edison, Hon 
Mem. Am. Soc, M. E., and of the American 
pany. 


John W. Lieb, Jr., Mem. Am. Soc. M. FE., 


Mining Engineers, The 


Talking Moving Picture Com 


presided over the meeting ind 
the necessary explanations of the apparatus displayed were made by Mi 
Reese Hutchinson, Mem. Am. Soc. M. E., chief 


le] 
engineer of the Edison 


Laboratory. 


A presentation of the proposed application of the moving picture to edu 


cational systems was first made, showing Mr. Edison’s plan of revolutioniz 
ing the teaching of such subjects as geography, natural science, applied 
arts, and all those in which the phenomena or objects de 


be shown to the pupils. Where dese riptions or i 


scribed can not 
lustrations from a text 
book are now necessary, pictures showing the object 
thus appealing to the child through the most responsive faculty of youth, 
that of vision. In illustration of this, there were 


itself will be used, 


shown on the screen 
various kinds of pumps, the action of a magnet and 
mutual arrangements of floating magnets in a supporting but non-magnetic 


medium, the formation of crystals, and certain natural history phenomena, 
and it was evident that these pictures contained 


elements of interest even 
to those fully familiar with the objects m 


presented, who had probab 


worked out many of the results in their laboratories and designing rooms 
The kinetophone or talking moving picture machine, Mr. Edison’ itest 
invention to be put upon the market, was then demonstrated The movin 


pictures and phonograph were shown to be in perfect synchronism, pro 


ducing a remarkable illusion. While the principle of the 
apparatus has not yet been made public, it is easy t 


action of the 
oO see the importance 


of its application not only for purposes of amusement, but also for investi 


gations of a scientific character, in acousties, machinery noises, air com 
pressor action, disruptive SpPMAIrK pl enomenn, ete 


NEW HAVEN MEBTING, APRIL 16 


A meeting of the Society was held in New Haven in the Mason Labor 


tory of Mechanical Engineering on April 16, with afternoon and evening 


sessions. FE. S. Cooley, chairman of the New Haven local committee, pre 


sided at the afternoon session Papers were presented on General Types 
of Heating Systems, by Allen C. Staley of the mechanical engineering de 


partment of the Sheffield Scientific School, describing various apparatu 


, Of Yale University was the principal speaker of the 


improvements in the 


before the members of the 


an electromagnet, the 
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with the aid of a profusion of lantern slides; and on the Heating, Ventilat 
Ing and Ilumidifying of the Cheney Brothers Silk Mills, by G. H. Miller, 
Mem. Am. Soc. M. E., in which the automatic system for maintaining con 
Stunt temperature and humidity day and night the year around 


nh some 
of the mills of the company, was described. These papers were discussed 
by W. G. Snow, Mem. Am. Soc. M. E.; R. W. Pryor, Jr., Jun. Am, So« 
M. E.; T. A. Donnely, of the Positive Differential Company; W. F. Good 
enough, of the American Radiator Company; Calvin W. Rice, Secretary 
of the Society; Prof. L. P. Breckenridge, Mem. Am. Soc. M. E.: Frank B. 
Gilbreth, Mem. Am. Soc. M. E.: and W. J. Baldwin, Mem. Am. Soc. M. E 

\n intermission was given at five o’clock for the inspection of new ap 
paratus in the laboratory for experiments of heating boilers and fans 
Dinner was served at six o'clock in the Yale Dining Club 

fhe evening session opened at 7.30 p.m., Prof. Chas. F. Scott, Mem. Am. 
Soc. M. E., presiding. Greetings from the Society were extended by the 
Secretary, Calvin W. Rice, and Professor Scott introduced the subject of 
the evening, Factory Lighting, speaking of the general principles involved 
as related to the eve and illumination. Clarence E. Clewell of the elec 
trical engineering department of the Sheffield Scientific School, gave a 
paper on applications of Lighting to Factories, with many illustrations of 
good and bad lighting, and a clear presentation of modern methods of 
securing good lighting and its economic value. T. J. Lytle of the Welsbach 
Company of Philadelphia described the latest improvements in the con 
struction of gas lamps 

A very effective display of forms of gas units suitable for factories and 
auditorium was arranged through the courtesy of the New Haven Gas 
Light Company in the Jaboratory, and an exhibition of the lights was made 
at the close of Mr. Lytle’s presentation. 


More than 100 were in attendance at the meeting 


STUDENT BRANCHES 
CASE SCHOOL OF APPLIED SCIENCI 
The recently organized branch at the Case School of Applied Science 
Cleveland. Ohio. has held several meetings. at one of which A. J. Himes 
president of the Cleveland Engineering Society, spoke on The Advantages 
to the Engineer of Membership in an Engineering Society, and at another 
Ik. P. Roberts, Mem. Am. Soc. M. E.. gave an illustrated lecture on Son 
Phases of Power Plant Enginecring. Vlans are being made for the first 
annual meeting. 
COLUMBIA UNIVERSITY 
On March 27, R. V. Wright. Mem. Am. Soe. M. E., addressed the Colum 
bia University Student Branch on Steel Cars and Their Construction 
CORNELL UNIVERSITY 
The Sibley College Student Branch held a joint meeting with the Ameri 
ean Institute of Electrical Engineers Student Branch on March 26, at 
which there was a debate on the question, Resolved, that marine power 
can be more efficiently utilized by the interposition of electric units be 
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tween the prime mover and the propellers. A. C. Voorhees (19138) and 
J. B. Norris (1913), on the negative side, won the debate. 


LEHIGH UNIVERSITY 


At a meeting of the Mechanical Engineering Society at Lehigh Univer 
sity on April 19, Mr. Larkin of the mechanical engineering department 
spoke of his experiences in beginning work after his graduation from col 
lege, and H. A. Freeman, manager of the Davis Regulator Company, gave 
a talk on Valves and Valve Regulation. 


MASSACHUSETTS INSTITUTE OF TECIITNOLOGY 


At the March 17 meeting of the Mechanical Engineering Society, Prof 
I. N. Hollis, Vice-President, Am. Soc. M. E., delivered a lecture on The 
History of Steam Boiler Construction, in which he outlined the develop 
ment of the steam boiler from the earliest times. The talk was illustrated 
with lantern slides. 

On March 20, the members of the branch and the Electrical Society at 
tended a smoker at the Technology Union, at which an illustrated lecture 
was given by Prof. H. W. Smith of the electrical department, on his travels 
among the tribes of the island of Sawarak. 

E. H. Peabody, Mem. Am. Soc. M. E., addressed the meeting of March 
28, the subject being Oil Burning. The lecture was illustrated with lantern 
slides. 

On April 8, R. E. Curtis, Mem. Am. Soc. M. E., gave an address on Me 
chanical Drawings and the Drawing Room, in which he discussed the best 
methods employed in drafting, and the proper way a large drafti1 
should be conducted. 


> = 
gz room 


I. E. Moultrop, Vice-President, Am, Soc. M. E., gave a lecture on Power 
Plant Difficulties, at the meeting of April 14, in which he discussed boile1 
capacity, boiler setting, economizers, condensers, stokers and steam piping 
A discussion by the student members followed. 


PENNSYLVANIA STATE COLLEGI 


On April 4, D. R. Mason, metallurgical engineer with the National Tubs 
Co., addressed the Pennsylvania State College Student Branch on the 
Manufacture of Steel Tubing. 

H. A. Hey, Assistant to the Secretary, Am. Soc. M. E., in an address at 
the meeting of April 8, set forth the advantages of student membership 
in the Society. 

At the meeting of April 11, C. D. Young. Mem. Am, Soc. M. E., lectured 
upon the present practice in railroad work in the use of superheated steam 
electrical engineering in steam road work, and apprenticeship courses for 
engineering graduates. 


POLYTECHNIC INSTITUTE OF BROOKLYN 


A meeting of the Polytechnic Institute Student Branch was held on April 
5 when Prof. R. H. Fernald, Mem. Am. Soc. M. E., delivered a lecture on 
Producer Gas from Low-Grade Fuels. 
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PURDUE UNIVERSITY 

At a regular meeting of the Purdue University Student Branch on April 
8, Prof. G. W. Munro, Mem. Am. Soc, M. E., presented a Historical Resumé 
of Gas Turbines, in which he discussed the types and probable develop- 
ment. The talk was illustrated with lantern slides. 

STATE UNIVERSITY OF KENTUCKY 

At the last regular meeting of the University of Kentucky Student 
Branch, 8S. Rosenzweig of the Erie City Iron Works, delivered a lecture on 
Superheated Steam and Poppet Valve Engines. Lantern slides, showing 
the detailed construction of engine and valve gears, added interest to the 
lecture. 

STATE UNIVERSITY OF IOWA 

At the meeting of the Council on April 11, the establishment of a new 

student branch at the State University of Iowa was authorized, 


STEVENS INSTITUTE OF TECHNOLOGY 

On March 7 Jerome Strauss (1913) gave a talk before the Stevens Engi 
neering Society on the Corrosion and Preservation of Iron and Steel. The 
speaker recalled how the hand-worked iron of former times withstood 
the attack of corrosive agencies better than the cheaper, quicker-made iron 
of today, and the theories of corrosion and the methods of protecting iron 
were discussed 

Dr. Chas. E. Lucke, Mem. Am. Soc. M, E., presented a paper on Heavy 
Oil Engines at the meeting of March 18. This was discussed by H. Tor 
rance and R. H. Williams. 

At the March 27 meeting, Dr. F. J. Pond, profesor of chemistry at 
Stevens Institute of Technology, delivered a lecture on Synthesis of Rub- 
ber. He began his lecture by a brief description of india-rubber or 
caoutchouc, which is obtained from the sap of certain tropical trees. The 
sap is coagulated by heat or by means of acid and the main constituent 
is the caoutchouce hydrocarbons. The principle upon which the synthesis 
of rubber depends is to produce these caoutchoue hydrocarbons without 
the aid of the vegetable sap. 

rhe Electrification of the Steam Railroads in the Neighborhood of Bos 
ton from a General Economic and Engineering Point of View, by Dr 
George F. Swain, Mem. Am. Soc. M. E., was given at the meeting of April 
l He emphasized the point that it was not a question of how to build 
but whether to build at all, and his considerations, therefore. were not 
electrical but financial and economic. This was discussed by J. H. Vander 
Veer (1911) 

On April 8, F. E. Ford (1914), presented an illustrated lecture on Hydro 
electric Power Development. The main essentials in considering hydroelec 
trie propositions are accessibility of location, market for the product, cost 
of maintenance and fixed charges. J. H. Vander Veer, R. H. Williams, C. 8. 
Trewin and M. R. Van Benschoten participated in the discussion 


UNIVERSITY OF ILLINOIS 
L. D. Breedlove gave a talk on The Prevention of Accidents in Industria! 
Plants at the meeting of March 7 of the University of Illinois Student 
tranch, which was followed by a general discussion. 
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UNIVERSITY OF KANSAS 
The fourth annual open meeting of the University of Kansas Student 
Branch was held March 27. The first session was opened by an address 
by Prof. P. F. Walker, Mem. Am. Soc. M. E., and the following papers 
were presented: Failures of Machine Parts, W. H. Tangeman (1912); 
Temperature Regulation and the Heating Engineer, F. A. DeBoos of the 
Johnson Service Company, Kansas City, Mo., and Fuel Testing and the 
Purchase of Coal by Specifications, Dr. Roy Cross The paper by M1 
DeBoos was illustrated with lantern slides and model 
At the second session, Prof. Ff. H, Sibley, Mem. Am. Soc. M. E., read a 
paper on Block Signals. Kk. E. Toward, of Waddell & Harrington, Kant 
City, Mo., gave a talk on The Design and Operation of Lift Bridges 
wis illustrated with slides of bridges in operation. An illustrated lecture 
on Superheated Steam and the Lentz Engine was also presented S 
Rosenzweig of the Erie City Iron Works 
In the evening, a banquet was given to the visiting speakers 
UNIVERSITY OF MISSOURI 
on March 18, Prof. Wm. Kent, Mem. Am. Soc. M. E., delivered a lecture o1 


Engineering and Common Sens« 


At a special open meeting of the University of Missouri Student Brancl 


UNIVERSITY OF WISCONSIN 
An interesting exhibit of internal combustion engines was held at the 
University of Wisconsin, Madison, Wis... on February 27 and 28, by the 


Student Branch of the Society in coéperation with some of the agricultural! 


students and with the assistance of various manufacturers, W. C. Row 


LO “if 


of the faculty acting as director of the affair. The exhibit was given in 
the Stock Pavilion of the Agricultural Department, and consisted of tract 
ors, automobiles, motor cycles, gener: farm engines and utilitv engines 
and motor boats. It was open between 10 a.m. and 10 p.m., the machine 
being run at certain hours during the day and evening so that the oper 
ating factors could be seen. The applications of this type of engine that 
could not be shown by exhibits were illustrated by lantern slides and le 
tures. Music was provided by the university regiment on both evel . 
and the show proved to be of such a popular nature that the pavilio 
crowded to its fullest extent both during the afternoon and evening. A 
though over a thousand free passes were given out by the dealers partici 
pating in the exhibit, and despite the low cost of admission, ten cents, thi 
attendance was so large that over one hundred dollars was realized afte 
the meeting of all expenses. 
YALE UNIVERSITY 

An engineering exhibit, showing the apparatus in ust t the Mason 
Laboratory of Mechanical Engineering, together with that of certain mi: 
ufacturing firms, was held at Sheffield Scientific School, Yale I ; 
on February 21 and 22, under the auspices of the student branches of the 
national societies. It was planned by the students for the benefit of the 
university and their friends, so that all might examine the equipment of 
the laboratory. The apparatus included testing machines, special testing 
apparatus, sewage disposal plant, sanitary chemical analysis of water, test 
ing of reinforced concrete, steam engines, ore testing machinery, electrical 


machinery, and many others, 








NECROLOGY 
EDWARD L. BRONSON 


Kdward L. Bronson, who died at his home in Waterbury, 
Conn., on February 18, 1913, was born at Wolcott, Conn., on May 
is, 1860. His education was received in the public schools and 
in the Lewis Academy, Southington, Conn. Upon lea ing school 
he apprenticed himself to the Hendey Machine Company in Tor 
rington. 

In 1886 he entered the employ of the Waterbury Farrel Foun- 
dry & Machine Company at Waterbury, as machinist, and later 
in the same year resigned to take up similar work with the E. J. 
Manville Machine Con pany. Three years later he became con- 
nected with J. E. Draper & Company, North Attleboro, as a tool 
maker, but soon returned to Waterbury to become foreman of 
the machine department of Blake & Johnson, machinists and 
manufacturers of piano hardware, ete. In 1896 he again entered 
the employ of the Manville Company, now as foreman of special 
machinery and tool making, and remained with them until he 
hecame master mechanic of the Shoe Hardware Company, with 
which he was connected until shortly before his death. His was 
no small part in the development of the factory to its present 
Imiportance. 

Mr. Bronson was especially interested in automatic machinery 
and with A. C. Campbell invented an improvement in dress hook 
machines. which resulted in increasing the speed of production 


from 70 to 220 hooks per minute. 


GEORGE W. CLANCY 

Cieorge W. Clancy, president of the Globe Chemical Company 
of Boston, died at his home in Albany on March 10, 1913.) Mr. 
Clancy was born in Albany on February 22, 1881, and after com- 
pleting his education in the publie schools entered the shops of 
Skinner & Arnold of that citv, where he learned the machinist’s 
trade. He then entered the employ of the New York Central 
at West Albany and was transferred to the Boston & Albany 
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Railroad in 1904, becoming inspector of shops. In 1908 he left 
to accept a similar position with the New York, New Haven & 
Hartford Railroad. While with this company he received an 
offer to become manager of the railway sales department of the 
Adams & Elting Company, Chicago, and was with this concern 
at the time of his death. 


COLIN C. SIMPSON 


Colin C. Simpson, assistant secretary and general superintend 
ent of mains of the Consolidated Gas Company, died in New 
York, April 8, 1913. Mr. Simpson was born at Maidstone, Kng 
land. on December 16, 1856, and received his education in pris ile 
schools, the Technical High School of Gratz. Austria, and the 
Naval Academy at Trieste, Austria. He began his career witb 
an English contracting firm lay Ing water mains 1n Vienna, and 
during his connection with them invented a machine for tap 
ping mains while under pressure without allowing water to 
escape. 

In 1880 he came to the United States and entered the « ngoineel 
ing departinent of the Knickerbocker Gas Company. Two years 
later he was placed in charge of mains of the Municipal and 
Knickerbocker Gas Companies, and at the time of their consoli 
dation in 1884 into the Consolidated Gas Company, was made 
district superintendent of mains. From this he rose to the gen- 
eral superintendency and also to the position of assistant secre 
tary, in both of which he continued up to the time of his death. 

Mr. Simpson had an unusual acquaintance with sub-surface 
conditions in New York City, having had charge of the design 
and construction of all gas mains laid in Manhattan since 1884. 
He designed and successfully laid during 1910 and 1911 two 36 


inch and one 48-inch main across the Harlem River. one of the 


most difficult problems in connection with main work He also 
laid the East River (gas Company's 60 inch stee] Main from 
the Astoria Works to Ravenswood. the largest gas main i 


the world. He was the first man to use lead wool for pipe joint 
ing in this country, having imported this material from Ger 
many before it was manufactured here. He was a leading ex 
ponent of absolute safety with respect to gas mains. and designed 
and secured the adoption of the system of bypassing of all gas 


mains, now in general use during the construction of the subways. 
Mr. Simpson had a very wide acquaintance among his profes 
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sion and was frequently called upon as an expert in damage 
sults against gas companies. He appeared before the United 
States Supreme Court in the New York Eighty-Cent Gas Case 
and established the value claimed for the mains under his charge. 
He was a member of the American Gas Institute, the Engineers 
Club, the Society of Gas Engineering, the Society of Illuminating 
Kngineers, and the National Democratic Club. 


CHARLES E. TOMLINSON 


Charles E. ‘Tomlinson was born February 14, 1868, in Auburn, 
N. ¥., and was educated in the public schools of that city and 
of Syracuse. He entered the field of mechanical engineering 
by serving as an apprentice with a number of firms, including 
the L. C. Smith Gun Company, LaFevere Arms Company, Wes 
ton & Smith and I. Weston & Company, drafting machinists, de 
signers and builders, Duell, Laass & Duell, Emil Laass & Com 
pany, Hey, Wilkinson & Parsons and Hey & Parsons, patent 
solicitors and attorneys, all of Syracuse, N. Y. In 1900 he en 
tered the employ of the Remington Typewriter Company as de 
signer and draftsman, and in 1903 transferred to their Smith 
Premier plant, with which he was connected at the time of his 
death, on March 10, 1913. Mr. Tomlinson designed and con- 
structed the various parts of the typewriter for the Remington 
Company, and during the latter years of his life was occupied 
mainly in expert work on patents and related questions. 


AARON VANDERBAIL 


Aaron Vanderbilt of Remsenburg, New York, died on March 
25,1913. He was born January 29, 1844, and was educated in 
the public schools of Staten Island and Brooklyn. Throughout 
his professional career he was connected with marine work 
and had no technical training other than that gained by experi- 
ence, 

He was at one time manager of the Ward Steamship Company, 
and at the time of the formation of the Society, of which he was 
one of the charter members, superintendent of the New York and 
Cuba Mail Steamship Company. and from 1900-1908, when ill 
health forced him to retire from active work, vice-president of 
the Wheeler Condenser & Engineering Company. He was espe 
cially interested in marine engines and gave much time and study 
to their development. 











920 NECROLOGY 


During the Civil War while on Admiral Porter’s staff he drew 
plans of the enemy’s fortifications at Fort Fisher and elsewhere. 

Mr. Vanderbilt was elected to life membership in the Society 
in 1908. He was a member of the United States Naval Institute, 
the Naval Order of the United States, the Society of Marine 
Architects and Naval Engineers, the Navy League, the Grand 
Army of the Republic, and the military order of the Loyal 
Legion. He was largely instrumental in the formation of the 
Naval Reserve and the Navy League, and was at ene time chair 
man of the committee on ocean transportation of the New York 
Board of Trade. 
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EMPLOYMENT BULLETIN 


The Society considers it a special obligation and pleasant duty to be the medium 
of securing better positions for its members. The Secretary gives this his personal 
attention and is pleased to receive requests both for positions and for men. Notices 
ire not repeated excep 
on the current office list three months, and if desired must be renewed at the end of 
such period. Copy for the Bulletin must be in hand before the 12th of the month 


he Ct ol rie is made up trom of the Societ Further i 


t upon special request. Names and records, however, are kept 


a 


sent upon application 


POSITIONS AVAILABI 


a” You eraduats mechanica engineer i estimating department of 
Pennsylvania concern making gas engines and producers, steam engines 
boilers, tanks. ete. rhe work would cover estimating material and labor 
costs on boiler shop construction: preference for someone who has had 
ictual experience in the boiler shop estimating line. and who can be de 
pended on to stay after becoming proficient in the work. Salary depends 


} 


on man’s capabilities and experience 

oo9 Foreman in small plate and structural shop. Must be good layer 
out and all-around man able to keep accurate cost records and get results 
State age, experience. references and salary expected Location Spring 
field, Mass 

363 Technical graduate from 25 to 30 years old, as assistant to head 
of engineering and maintenance departments of firm manufacturing papel 


and finished paper products. Hleadquarters in Massachusetts. Should have 


had general experience in upkeep of an industrial plant rather than some 
specialty Applications must include full details as to previous history and 
salary wanted. 

1K) Recent graduates in mechanical engineering, who will be ambitious 


and willing to work hard Location Niagara Falls, N. ¥ 
101 Technical expert in purchasing department of a large works near 
New York, making high-crade light metal products, to assist in selecting 


yy and inspecting the manv varied materials used Should be good 


buvi 


} 1 


metallurgist, fair chemist and familiar with fuels Apply through the So 


ciety, giving age, education, experience, reference and approximate salary 
required. 

102 Mechanical engineer with experience in production enginecring, o1 
in the Taylor system of scientific management or one having a liking for 
this kind of work: Cleveland concern 

1} Man with ability to decrease costs and increase produ tion required 
to operate rapidly growing department of St. Louis manufacturing plant. 
Ability to grasp and develop special features is necessary. Practical shop 
and premium system experience desired. Salary $125 upward 

104 Sales engineer for high-grade steam engines Must be a man cap 


able to instruct and advise other salesmen Location New York State 


21 
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Mi) Position open for engineer familiar with steam pumps, centrifugal 
pumps and air compressors, and with some experience along the line of 
salesmanship. Michigan concern. 

14) Engineer on power plant design, operation, estimating, testing and 
mechanical construction. Location Massachusetts Apply through Society 

107 Young technical graduate, familiar with power plant work, expe 
rience in stoker construction preferred Salary $1500; good opportunity 


for advancement. Location Massachusetts 


10) General superintendent, with wide shop experience and thorough) 
conversant with all modern tools and methods, good organizer with ability 
to handle men to the best ad Lage Location Detroit. Apply throug! 
the Society 

10 Man to take chi of ( nical end of plant to oversee boiler 
id stenin PantS us we i rey r work and new constructior Will yy 
liberal salary for 1 with ability te handle men and do the worl 
Location Chicago 

tl] Man witl horougl o dge of metallurgy to undertake the iy 
troducti of nportane ( ocess of case-hardening Will need 
broad engineering training as well as business experience 

112) «Instructor in experimental engineering for the school vear 1912 
914. Location Oregon, 

114 Detailers for steel work of office and mi uuildings Salary S125 
a month. Location San Francisco 

MEN AVAILABLE 
S2) Member, mechanical engineer, desires to hear from manufacturers 


of power plant equipment and specialties who desire a representative il 
Rochester, N. Y., and vicinity 

8+ Member, 15 years’ practical experience, mainly in hydraulics and 
steam turbine design, now teaching machine design and related subjects for 
the second year, desires teaching position in machine design or mechanica 
engineering 

S4 Member, technical graduat IS vears’ experience in shop, designing 
and layouts, testing materials and machines, now teaching. wishes to locate 


South or Kast, preferably with consulting engineer or technical school. 


S> American, technical graduate 10 years’ experience in design of 
cranes and hoisting machinery SO¢ responsible position wit PrOoOcTeSSLVE 
firm as designing engineer, chief d tsman or similar work 


S6 Superintendent, Member, age 40, experienced in shop systems, and 
modern methods of manufacturing Diesel and semi-Diesel oil engines: good 
executive, with last employer 15 years, desires position as superintendent 
or works manager. At present employed 

ST Member, at presert emploved, 18 vears’ varied experience in design 
and construction of machinery and buildings, remodeling. maintenance and 
operation of large industrial plants and equipment, systematizing of shops 
and processes along the lines of scientific management, testing and general 
plant engineering ; accustomed to handling men, drawing up contracts, pur 


chasing equipment and material. appraising properties: desires to become 
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identified with manufacturing or industrial plant of prominence in admin 
istrative or executive position of responsibility in which his experience may 
be of value. 

88 Graduate mechanical engineer, 8 years’ experience, partly drafting 
and designing. but mainly in research and experimental work along lines 
connected with steam engineering. At present employed, available about 
August 15. Best of references 

89 Technical graduate, age 37, practical mechanic with 15 years’ expe 
rience in executive and designing capacity in varied lines, desires position 
as superintendent or mechanical engineer. Open to engagement May 1 

90 Technical graduate, age 37, practical mechanic with 10 years’ expe 
rience in executive capacity, mill engineering, power generation, transmis 
sion, ete., desires position as factory engineer or works manager with pro 
sressive concern in New England. 

91 Member, now employed, with 17 years’ experience in design and con 
struction of machinery and buildings, manufacturing, systematizing and 
accounting, graduate Massachusetts Institute of Technology in mechanical] 
engineering, post-graduate course in electrical engineering, desires perma 
nent administrative or executive position in New York City. 

92 Member, 52, desires position in New York or vicinity, with a firm 
engaged in design and construction of plants, or with industrial engineers. 
General experience in mill building and in power plants. 

93 Manager and engineer equally capable in charge of sales depart 


| degrees of mechan 


ment, advertising, correspondence or shop. Technica 
ical and electrical engineer (University of Pennsylvania), followed by 9 
vears of practical shop, drawing-room, office and traveling sales experi 
ence. Four years with present firm and manager of a sales department 

94 Associate, age 35, with 17 years’ broad experience in drawing-rooms 
on civil, structural and mechanical work, desires a position of some re 
sponsibility (preferably not drawing), in or near Philadelphia. Experience 
on furnaces, mill work, power plants, chemical apparatus, gas plants, coke 
ovens, ete. Salary about $1500 to begin 

95 Member, age 35, Cornell, M.M.E., 10 years’ practical and technical 
experience along internal-combustion engine lines, in designing, testing 
erecting service and sales work. Specialty, factory production and inspe 
tion systems to produce interchangeable parts. At present employed. De 
sires position of responsibility with stationary gas engine or traction en 
cine concern in the Middle West Salary $3600. Good references 

9 Technical graduate, 26 years’ experience in shop, teaching applied 
iathematics, experimental mechanics and engineering physics, 15 years it 
engineering and contracting, covering refrigeration, water supply, power 
and lighting plants, including machinery and buildings, testing process de 
velopment and consulting work over a wide range of subjects. At present 
acting professor of engineering practice in a prominent engineering school 
Has no family ties and would like position in Orient or south of equator. 

97 Technical graduate, Junior Member, 10 years’ practical experience 
At present engaged as superintendent of manufacturing concern, but de 
sires to make change to larger field. Experience covers design and manu 
facture of interchangeable parts and machinery, tools, jigs, and fixtures 
for increasing production, etc. Good references 
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98 Mechanical engineer with long practical shop and drawing-room ex 
perience, resourceful in design, especially well experienced as chief drafts 
man in carrying out designs at reasonable cost in the drawing-room of en 
gines, pumps, heaters and condensers of all descriptions, the specialty, is 
open for engagement. Splendid record and references 

99 Mechanical engineer having thorough practical knowledge combine 
with technical education, conversant with steam and water, desires posi 


tion as master mechanic of large industrial plant. 


100) English-speaking graduate German technical school, with foreigi 
experience in landscape architecture and city planning, including survey 
ing, analysis of soils, building « struction, Canal and railroad construc 
tion, hydraulics, meteorology, et desires to locate in Ame} 

10] Teacher of mechani l engineering subjects. at present one of 
the largest schools in the East, desires to change to Middle or r West 
Kight years’ experience, before taking up school work, as design nal 
chief engineer on steam and gas engineering wor] MND CoMmpresse ina 
general power plant work Membet Excellent references Minimum 


salary $1800. 
102. Designer of broad experier . tar r wit IPESS¢ nd ad 
sheet metal work, and with tools, jigs and fixtures for effici 


1 the Middle West 


105 Member, professor of experimental engineering in a large Eastern 


will soon be available for work of this class i 


university, desires summer worl IIlas had shop experience, engine roo 
service at sea and a general experle e in testing work and ceelaneou 


engineering problems 

104 Member, experienced in engineering and physical research. formerly 
in charge of design and construction of internal-combustion engines. later 
in charge of testing laboratory. and thoroughh conversant with late 
theory of thermodynamics as teacher. desires an onen ng in responsibl 


charge or as professor. 


105 Power plant specialist nd msulting engineer desires co eEctio 
with editorial staff of leading techni periodical, and working agreement 
with bankers, investors or others contemplating development along m« 


chanical or industrial lines. 


106 «= Junior member experienced in cost and efficic ney work and f 
hahacement, at present with final house: desires positio a t« 
mahager of medium-sized industrial p t or assistant to Manager of large! 
works 


107 Student member, will graduate from Stevens Institute in 1915, de 
Sires a position in which the prospects are good Interested in ele 


or hydraulic lines 


10S Cornell graduate, age 27, would like to engage in work along eng 
neering sales. Experience in pow: ecialties, boiler and furnace prac 


tice, mechanical and works engineer 

109 Experienced executive now located in Cincinnati desires consider 
ation as superintendent or production manager. Experienced on machin 
tools, autos, and electric machinery, up-to-date on shop management, meth 
ods and system, installed the premium system and good success in organ 
izing and handling men, practical experience, technically trained, age 37 


married. 
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AMERICAN RatLway Bripai ND BuILDING ASSOCIATION Proce. 19th anm 
onventior Chicago, 1909. Gift of association 

Tue AMERICAN Soctery OF MECHANICAL ENGINEER Year Book 1913 Ni 
York, 191 

ATTITUDE OF LaBor TowaArps ScrENTIFIC MANAGEMENT, Hollis Godfrey. Gift 
of author 

\UTOMOBILTECHNISCHES HaNpsucn, Ernst Valentit ed. 7. Berlin, 19138 

British Frre PREVENTION CoMMITTE! Fire Tests with Doors. Red Book no 


173 London, 1912 
Fire Tests with Roof Coverings of Asbestos Cement Corrugated Sheet 
Red Book no. 174. London, 1918. 
CARNEGIE FOUNDATION FOR THE ADVANCEMENT OF TEACHING. 5th and 7th 


Annual Reports of the President and of the Treasurer. New York, 1910, 
1912 Gift of the Society 
LA CHAUFFERIE MOopERNI Alimentation des Chaudieres et Tuyauteries de 
Vapeur, J. Guillaume and André Turi Pa [9] 
Civit ENGINEER AND ARCHITECT’S JOURNAI vols. 1-26. London, 1837-18¢ 
CONSTRUCTIONS M&TALLIQUES, J. Bonhomme and E. Silvestre. Paris, 1918 
Dit DAMPFMASCHINEN, A. Pohlhausen. vol. 2 Vil la, 191 


[HE DesIGN or ALTERNATING-CURRENT Macnuinery, J. R. Barr and R. D 


| k w vrit by Mr. Barr. a lecturer in Heriot-Watt ¢ ge, } rch. a revised 


DitseL.-Mororen, G. Supino and H. Zeman Munchen, Berlin, 1918 
EDINBURGH UNIVERSITY Calendar 1912-1913, Edinburgh, 1912. Gift of 


L’Errer GyRosraTique ET SES AppLicaTions, E. W. Bogaert. Bruzelles-Paris, 


Evectric Power rrom THE Musstssippr River, bull. no. 9, March 1913. 
Keokuk, 1913. Gift of Mississippi River Power Co 

Erupe Tutorique ET PRATIQUE SUR LE TRANSPORT ET LA MANUTENTION 
MECANIQUES DES MATEéRIAUX ET MARCHANDISES DANS LES USINES, LES 
MAGASINS, LES CHANTIERS, LES MINEs, etc., Georg von Hanffstengel 
vols. 1-2. Paris, 1910-1911 

EXPERIMENTAL Stupy or Heat TRANSMISSION AND ENTRAINMENT IN A VACUUM 


925 
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EVAPoRATOR. Louisiana Agricultural Experiment Station, bull. no. 138 
Baton Rouge, 1913. Gift of Louisiana State University. 
Gas Power, C. F. Hirshfeld and T. C. Ulbricht. New York, J. Wiley & Sons 


19138. 
This elementary manual is designed for students in manual training schools and others who 
wish to learn enough of the gas engine to serve as an introduction to more advanced works. There 
is a minimum of mathematical treatment. The authors are members of the faculty of Cornell 


University. 

Die Gesiase, Albrecht von Ihering. ed. 3. Berlin, 1913. 

GOETHALS, GEORGE W., BANQUET TENDERED TO, BY NEw York LeniGcH UNI- 
VERSITY CLuB, January 27, 1913. N. Y. Lehigh University Club. 

Great Britain Patent Orrice Liprary. Guide to the Search Department. 
London, 1918. Gift. 

HARVARD UNIVERSITY Reports of the President and the Treasurer, 1911-1912 
Cambridge, 1913. Gift of university. 

Hussey, Osep. Edited by Follett L. Greeno. Rochester, N. Y., 1912. Gift of 
editor. 

The book is controversial rather than biographical, and is designed to support Hu 

as the original inventor of the reaper 

HyYDRAULISCHES RECHNUNG, R. Weyrauch. ed. 2. Stuttgart, 1912 

User Kapok, E. L. Lincke. Dresden, 1912 

Der VI Koneress pes INTERNATIONALEN VERBANDES FUR MATERIAL-PRU- 
FUNGEN DER TECHNIK, New York, 1912, Alfred Deinlein. Wien, 1913 
Gift of H. F. J. Porter. 

KONINKLIJK INSTITUUT VAN INGENIEURS. Year Book 1913. ‘s-Gravenhage, 1913 
Gift of institute. 

LEGAL Arp Socrety. 37th Annual Report of the President, 1912. New York, 
1913. Gift of society. 

LEHRBUCH DER THERMODYNAMIK, J. D. v. d. Waals. Leipzig, 1908 

Les Lois Exp£RIMENTALES DES H&éLIcEsS AfRIENNES, Alexandre Sé« 

LOWELL TEXTILE ScHoo.t. Annual Report of the Trustees, 1912. Boston, 191 
Gift of school. 

MACHINISTS’ AND DRAFTSMEN’S HANDBOOK, Peder Lobben. ed. 2. New Yo 
Van Nostrand Co., 1910. Gift of author. 


A compilation of facts and tables for the working mechanic It is full of pr 


an enc, clope dia of machine-sl op practice 


NEUVERE KiHLMASCHINEN IHRE KONSTRUKTION WIRKUNGSWEISI ND INDI 
TRIELLE VERWENDUNG, Hans Lorenz and C. Heinel. ed. 5. Oldenburg 
Technische Handbibliothek, vol. 1. Munchen, 1913 

New York CENTRAL AND Hupson River RatLtRoap Company 4th Annu 
Report to the Stockholders, 1912. New York, 1912. Gift of company 

Onto Untversitry. Bulletin of Summer School. Athens, 1913. Gift of uni- 
versity. 

PirrspurRGH BureAv oF Water. Annual Report February 1, 1911 to January 
31, 1912. Gift of superintendent Bureau of Water. 

Poor’s MANUAL OF RatLroaps, 1913. New York, 1913. 

Précis p’HypRAULIQUE, Georges Daries. Paris, 1912. 

Pusitic HeattH Service not A Mepicat Monopory, Morris Knowles. Re 
printed from American Journal of Public Health. Gift of author 
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DeER SCHRAUBENPROPELLER (SCHIFFSSCHRAUBE) KONSTRUKTION UND BERECH- 
NUNG DESSELBEN, C. Dreihardt. Berlin, 1:90¢ 

SOCIETY FOR THE PROMOTION OF ENGINEERING EpucatTion. Proc. vol 
Ithaca, 1913. Gift of society. 

STEAM BorLer Expiosions, W.H. Boehm. 1912. Gift of Fidelity and Casualty 
Company of New York. 
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SYMPOSIUM ON SCIENTIFIC MANAGEMENT AND EFFICIENCY IN COLLEGE ADMIN- 
ISTRATION. Ithaca, 1918. Gift of Society for the Promotion of Engineering 
Education. 

\ THousanp Uses ror Gas. An alphabetically arranged list of over one thou 
sund uses for gas as applied in the arts and trad 1913. Gift of National 
Commercial Gas Associatior 

THroope PoLtytrecunic [Nstiruts President’s Fourth Annual Report. Bulletin 
April 1913. Pasadena, 1913. Gift of institut 


TRANSPORTER BripGes, H. G. Tyrrell l'o lo, 19 Cuft of author 
UNIVERSITY OF EpinpurGH. Copy Register of Members of the General Couneil, 


1911 Edinburgh, 1911 Gift of the Society 

Universiry oF Toronto. Calendar, Faculty of Applied Science and Engineer 
ing 1913-1914. Toronto, 1913. Gift of university 

(BER WASSERKRAFT UND WASSER VERSORGUNGSLAGEN, IF. Schlotthauer. ed. 2 
Oldenbourgs Technische Handbibliothek, vol. 7 VM unchen-Berlir 183 

Dit WERKZEUGMASCHINEN UND IHRE KONSTRUKTIONSELEMENTE, Fr. W. Hiille 
Berlin, 1913 

Worcester PoLytTecunic’ INstiTuTi 143d Annual Catalogue, 1912-1913 
Worcester, 1913. Gift of institute 


UNITED ENGINEERING SOCIETY 


CoNGRES GEOLOGIQUE INTERNATIONAL XII Session. Second circular, February 
1913. Canada, 1918. Gift of Victoria Memorial Museum. 

CUMULATIVE Book INpEx, books published 1912. Minneapol 

ENGINEERING. vol. 36, 1883. London, 188 Gift of John Wile 


FiUiNFUNDDREISSIGSTER JAHRESBERICHT UBER DIE TATIGKEIT DER DEUTSCHE? 


SEEWARTE, 1912. Hambu 19 Gift 

Moopy’s MANUAL oF RAILROADS AND CorPoRATION SEcuRITIES, 1915 Ve 
York, 1913 

Ort, Paint AND DruGc Reporrer. Buvers Directory, 191 \ ) 1918 


Gift of Oil. Paint and Drug Rep rte 
“SweEeEetT’s’”’ CATALOGUE ¢ SUILDING CONSTRU 


Gift of Wm. B. Bamford 


EXCHANGES 


AMERICAN Gas Institute. Proceeding vol. 7, 1912. 1915 

AMERICAN SOCIETY OF REFRIGERATING ENGINEEI Transactior vol. 6 Ve 
Yo ke. 1910 

DeutscHes Museum. Bibliothek-Katalog. Leipzig, 1907 


Bericht tiber die unter dem Vorsitze, Sr. Kénigl. Hoheit des Prinzen 
Ludwig von Bayern, June 28, 1903. Munchen, 19038 

Description of 

Fithrer durch dic Sammlungen. / 

Mitglieder-Verzeichnis, 1909-1910 
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Verwaltungs Bericht iiber das Geschiftsjahr 5, 7, 8, 1908-1911. Munchen 
1908-1911. 

A Walk Through the Collection 
Société pEs INGENIEURS CIvILs DE France. Annuaire de 1913. Paris, 1913 
U.S. Navat Opservatory. Annual Report 1912. Washington, 1912 

TRADE CATALOGUES 
JOHNS-MANVILLE Co., Cleveland, O. J-M. Power Expert, March 1913 
PENBERTHY Press, Detroit, Mich. Penberthy Engineer and Fireman, March 
1913. 
UNDER-FEED STOKER Co., Chicago, [Il 


Publicity Magazine, March 1913 
Woop, W. H. Loco Fire Box ann Tus! 


PLATE Co., Media, Pa. Explanatory 
reference to the diagram of Wm. H. Wood’s patent locomotive firebox and 
tube plates 





OFFICERS AND COUNCIL 


President 


W. F. M. Goss 


Vice-Presidents 
lerms expire 1913 Terms expire 1914 
Wm. F. Duranp JamMES HARTNESS 
Ina N. Hous I. E. Movu.trop 
Taos. B. STEARNS H. G. Srotrr 


Managers 


Terms expire 1913 Terms expire 1914 rerms expire 1915 
D, F. CRAWFoRD Cuas. J. DAVIDSON W. B. JACKSON 
STANLEY G. Fiaaa, Jr. Henry Hess H. M. LELAND 
E. B. Katre Geo. A. OrROK ALFRED NOBLE 


Past-Presidents 
Members of the Council for 1913 
M. L. HotMan GEORGE WESTINGHOUSE 
Jesse M. SmItTH A.tex. C. HuMPpHREYS E. D. MEererR 


Chairman of Finance Committee Treasurer 


RosBert M. Drxon WituraM H. WILEY 
} Honorary Secretary Secretary 
F. R. Hutron Catvin W. Rice 


Executive Committee of the Council 


W. F. M. Goss, Chmn. E. D. Mrerer 
Auex. C. Humpureys, V-Chmn. Geo. A. Orrox 
E. B. Katre H. G. Srorr 
. 
) 
929 


—EeEeEeE——EEEeEee 











STANDING COMMITTEES 


Finance Meetings Publication 
R. M. Dixon (1), Chmn. 1H. pe B. Parsons (1), Chmn. G. I. Rockwoop (1) 
W. H. MarsHA.tt (2) L. P. Aurorp (2) Chmn. 
H. L. Donerty (3) H. E. LONGWELL (3) G. M. Basrorp (2) 
W. L. SaAunpDERs (4) H. L. Gantr (4) C. I. Earuu (3) 
W. D. SarGent (5) R. H. Fernawp (5 I. E. Moutrrop (4) 
F. R. Low (5) 
Membership Library House 
HoseajW EBSTER (1), Chmn. L. WaLpDo (4), Chmn. E. VAN WINKLE (1), Chmn. 
THEODORE STEBBINS (2) C. L. CLARKE (1) H. R. Cosieiasr (2 
W. H. Boerum (3) ALFRED NOBLE (2) S. D. Cotiett}(3) 
H. C. Meyer, Jr. (4) E. G. Sprusspury (3) W. N. Dickinson (4) 
L. R. Pomeroy (5) The Secretary F. A. ScHEFFLER (5 
Research Public Relations 
R. H. Rict 4), Chmn. J. M.Dopae (3), Chmn 
L. S. Marks (1) J. W. Lies, Jr. (1 
A. L. De LEEuw (2 F. J. MriuuEr (2) 
R. C. CARPENTER (3) W. R. WARNER (4 
R. D. MersHon (5) G. M. Britt (5 
SOCIETY REPRESENTATIVES 
Engineering Education General Conference Commit- A. A. A. S. 
‘ we tee of National Engineering ‘ 
A. C. HUMPHREYS Societies A. C. HUMPHREYS 
F. W. TayLor C. W. Baker W. B. Jackson 
EK. D. MEIER 
John Fritz Medal Trustees U. E. S. 
H. R. Towns (1 A. C. Humpureys (1) 
J. A. BRASHEAR (2) F. J. MiLuer (2) 
F. R. Hutton (3) Jesse M. Smita (3) 
J. R. Freeman (4 
SPECIAL COMMITTEES 
Research Committee. Sub- Power Tests Student Branches 
i & Committee on Steam . . : 
pig D. 8. Jacosus, Chmn. F. R. Hutrron, Chmn. 
R. H. Rice, Chmn G. H. Barrus,V-Chmn. Wm. Kent 
C. J. Bacon E. T. ADAMS Geo. A. ORROK 
K. J. Bere L. P. BRECKENRIDG! ; 
W. D. Ennis W KENT Research Committee. Sub- 
“- — ILLIAM KENT Committee on Materials of 
L. S. Marks E. F. MILuer Electrical Engineering 
J. F. M. Parrrz ARTHUR WEST R. D. MersHon 


A. C. Woop 


Note—Numbers in parentheses indicate number of years the member has yet to serve. 
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SPECIAL COMMITTEES—Continued 


Research Committee. Sub- 
Committee on Safety Valves 


Conservation 


G. F. Swain, Chmn. 
C. W. BAKER 

L. D. BURLINGAME 
M. L. HotMan 
CaLvIn W. RIcE 


Refrigeration 


D. 8. Jacosus, Chmn. 
P. De C. Bai 

E. F. MILLER 

A. P. TRAUTWEIN 

G. T. VoorHEES 


P. G. Darina, Chmn. 
H. D. Gorpon 
E. F. MILuer 
F. L. Pryor 
F. M. Wuyte 
. Committee on National 
Involute Gears 


Museum 
y — ee Y " — y Committee to Formulate 
WIiLFrep Lewis, Chmn E. D. MEIER, Chmn. cnentaeh Quectiimaane tee 
Hvuco BILGRAM G. F. Kunz the Construction of Steam 


E. R. FELLows 
C. R. GABRIEL 
C. G. LANza 


Committee on Bureau of In- 


formation Respecting En- 
gineering Standards in all 
Countries 

Henry Hess, Chmn. 
J. H. Barr 

CHARLES Day 

C. J. Davipson 

Cart ScHWARTz 


Standard Cross-Section 


Symbols 


H. peEB. Parsons, Chmr 
F. peER. FurMAN 

A. E. Norton 
BRADLEY STOUGHTON 
JOHN W. Upp 


Flanges 


H. G. Srorr, Chmn. 
A. C. ASHTON 

W. M. McFar.Lanp 
Wma. ScHWANHAUSSER 
J. P. SPARROW 


Code of Ethics 


C. W. Baker, Chmn. 
C. T. Main 

E. D. MEIER 
SPENCER MILLER 

. R. RicHarRpDs 


Q 


Conference Committee on En- 


gineering Standards 
H. G. Storr, Chmn. 
A. F. Ganz 
Car_L SCHWARTZ 


GEORGE MBESTA 
H. G. REeist 
AMBROSE SWASEY 


Standardization of Catalogues 


Wma. Kent, Chmn. 
J. R. Brpsrns 

M. L. CookKt 

W. B. SNow 


Pipe Threads 


E. M. Herr, Chmn. 

W. J. BALDWIN 

L. V. Benet, Paris 
Representative 

G. M. Bonp 

S. G. Fiaaa, Jr. 


Increase of Membership 
I. E. Movuttrop, Chmn. 


F. H. Cotvin 

H. V. O. Cogs 

J. V. V. CoLwELL 
R. M. Drxon 

W. R. Dunn 

J. P. Insuey 

E. B. Katre 

R. B. SHERIDAN 
H. StRucKMANN 


Tolerances in Screw Thread 
Fits 


L. D. BurLInGaMeE, 
Chmn. 

E._woop BuRDSALL 

F. G. CoBpurN 

F. H. Coivin 

A. A. FULLER 

JAMES HARTNESS 

H. M. LELAND 

W. R. Porter 

F. O. WELLS 


Boilers and other Pressure 
Vessels and for Care of 
Same in Service 

J. A. STEVENS, Chmn 
W. H. Boru 

R. C. CARPENTER 
RicHarD HAMMOND 

C. L. Huston 

H. C. MEINHOLTz 

E. F. MILtuer 


Constitution and By-Laws 


JESSE M. Smitu, Chmn. 
G. M. Basrorp 

F. R. Hutrron 

D. 8. Jacosus 

E. D. MEIER 


Changes in the Patent Laws 


of U. S. 


W. H. BLAvuve.t 
B. F. Woop 
Cart THOMAS 
EpWARD WESTON 
W. E. WiInsuHip 


On Arrangements Leipzig 


Meeting 1913 


E. D. Meter, Chmn. 
J. W. Lies,Jr., V-( ‘hmn 
W. F. M. Goss, Pres 
C. W. BAKER 

A. C. HUMPHREYs 
W.H. WILey 

Catvin W. Rice, 


Secretary, ex-officto 


Society History 


J. E. Sweet, Chmn. 
F. R. Hutton, Secy. 
H. H. Super 











SPECIAL COMMITTEES—Continued 


Committee on International 
Engineering Congress 1915 


THE PRESIDENT 
THE SECRETARY 
W. F. Duranp 
R. S. Moore 

T. W. Ransom 
C. R. WeymMoutTH 


Nominating Committee 


JouNn R. Freeman, Chmn. 


Cuas. T. MaIn 
Tos. Morrin 
FRED. SARGENT 
C. C. THomas 


Chairmen of Sub-Committees of Com- 
mittee on Increase of Membership 


Boston, A. L. WILLISTON 
Buffalo, W. H. Carrier 
Chicago, Fay WooDMANSEE 
Cincinnati, J. T. Fara 
Detroit, H. W. ALDEN 

New York, J. A. KInKEAD 
Philadelphia, T. C. McBrive 
St. Louis, JouN HUNTER 


St. Paul, Max Tourz 


San Francisco, THomas MorRIN 
Seattle, R. M. Dyer 


SUB-COMMITTEES OF THE COMMITTEE ON MEETINGS 


Cement Manufacture 


J.G. Beraquist, Chmn. 
H. J.Seaman, V-Chmn. 
G. S. Brown 

W. R. Dunn 

F. W. KELLEY 

Morris Kinp 

F. H. Lewis 

W. H. Mason 

R. K. MEADE 

EsNAR PossELT 

H. StRUCKMANN 

A. C. TaGGE 

P. H. W1iLson 


Machine Shop Practice 


F. E. Rogers, Chmn. 
L. D. BuRLINGAME 
W. L. CLarK 

A. L. DELEEUW 
W. H. Drerenporr 
F. L. EBERHARDT 
F. A. ERRINGTON 
A. J. FULLER 

H. D. Gorpon 

H. K. HatHaway 
ALEX. KEARNEY 
Wm. LopGe 


Textiles 


C. T. PLUNKETT, Chmn. 
E. W. Tuomas, Secy. 


D. M. Bates 
JOHN EccLEs 
E. D. FRaNcE 
E. F. GREENE 
F. W. Hopss 


C. R. MAKEPEACE 
C. H. MANNING 


Iron and Steel 


Jos. Moraan, Chmn. 
Tuos. Towne, Secy. 
W. P. BarBa 

F. F. BEALL 
Roaers BIRNIE 

A. L. CoLBy 
JULIAN KENNEDY 
M. T. LorHrop 

W. E. SNYDER 

J.T. WALLIS 

R. M. Watr 


Hoisting and Conveying 
R. B. SHERIDAN, Chmn. 


C. K. BALDWIN 
ALEx. C. Brown 
O. G. DALE 

P. J. FICKINGER 
F. E. Hu.ettr 
SPENCER MILLER 
A. L. RoBEerRtTs 
Harry SAWYER 


Air Machinery 


F. W. O’New, Chmn. 
H. V. Conrap 
WILLIAM PRELLWITz 
R. H. Rice 


Industrial Building 


F. A. WaLpRoN, Chmn. 
CHARLES Day 
WILLIAM DALTON 

J. QO. DEWoLF 

F. B. GitBRETH 

C. T. Main 


Railroads 


E. B. Katre, Chmn. 
G. M. Basrorp 
W. G. BEsLER 

A. H. ERLE 

T. N. Exy 

W. F. M. Goss 
A. L. HuMPHREYsS 
W. F. Kreseu 

W. B. Porrer 

N. W. SToRER 

H. H. VauGHAN 
R. V. WRIGHT 


Fire Protection 


J. R. FreeMAN, Chmn. 

E. V. FRENCH, 
Vice-Chmn. 

ALBERT BLAUVELT 

F. M. Griswo.p 

H. F. J. Porter 

T. W. Ransom 

I. H. WooLson 


Administration 


J. M. Dongs, Chmn 
L. P. Aurorp, Secy. 


D. M. Bates 
H. A. Evans 
WILFRED LEWIS 
W. L. LYALL 
W. B. Tarpy 


H. R. Towne 


H. H. VAUGHAN 


H. F. MANSFIELD 
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GEOGRAPHICAL SECTIONS OF THE SOCIETY 


St. Louis San Francisco Cincinnati 
E. L. OHLE, Chmn. A. M. Hunt, Chmn. A. L. DeLeruw, Chmn. 
F. E. Bauscu, Secy. T. W. Ransom, Secy. J. T. Fara, Secy. 
F. N. JEwetTrT W. F. Duranp W. G. Franz 
JOHN HUNTER E. C. JoNES G. W. GALBRAITH 
L. C. NorpMEYER Tuos. MorrINn L. H. TauLuLen 


LOCAL MEETINGS OF THE SOCIETY 


Boston New York Chicago 
Henry BartTiLett, Chmn. F. A. WALDRON, Chmn. P. M. CHAMBERLAIN, 
R. E. Curtis, Secy. EDWARD VAN WINELE,Secy. P. P. Brrp [Chmn. 
H. N. Dawes R. V. Wricut, Treas. H. A. Bocarpus 
W. G. Snow H. R. CoBLeicH G. F. GEBHARDT 
A. L. WILLIsTon J. J. Swan A. L. Rice 
Philadelphia New Haven 
A. C. Jackson, Chmn. E. S. Coo.Ley, Chmn. 
D. R. YARNALL, Secy. E. H. Lockwoopn, Secy. 
J. E. Grpson F. L. BiagELow 
W. C. Kerr L. P. BRECKENRIDGE 
T. C. McBripge H. B. SARGENT 


OFFICERS OF THE GAS POWER SECTION 


Chairman Secretary 
F. R. Hurron Geo. A. OrRROK 
Gas Power Executive Com- Gas Power Literature Com- Gas Power Membership Com- 
mittee mittee mittee 
C. H. BENJAMIN (1) R. B. BLOEMEKE, Chmn. A. F. StTittman, Chmn. 
W. H. Biavve tt (3) A. W. H. Griere H. V. O. Cors 
W. D. Ennis (5) W. F. MonaGHAn J. H. LAWRENCE 
H. J. K. Freyn (1) W.S. Morrison F.S. Kine 
F. R. Low (2) S. I. OgsSTERREICHER J. H. Norris 
I. E. Mou.trop (4) H. G. Wo.re G. M.S. Tait 
H. H. Suppiee (1 J. D. SHaw 


H. W. ANDERSON 
C. D. Smits 
Gas Power Committee on Meetings 
Wma. T. Macruper, Chmn._ E. D. Dreyrvus NIsBET LATTA 
W. H. BLavve.t A. H. GoLpInGcHAM H. B. MacFarRLanpb 


OFFICERS OF AFFILIATED SOCIETY 


Providence Association of Mechanical Engineers 


T. M. PHetrepuace, Pres. W.H. Paine Vice-Pres. 
J. A. Brooks, Secy. A. H. WHat ey, Treas 


Note—Numbers in parentheses indicate number of years the member has yet to serve. 
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OFFICERS OF THE STUDENT BRANCHES 


DATI 
INSTITUTION HONORARY CHAIRMAN CORRESPONDING 
AUTHORIZED 
CHAIRMAN SECRETARY 
BY COUNCII 


Armour Inst. of Tech Mar. 9, 1909 | G. F. Gebhardt E. R. Burley, Jr.|; H. R. Ku 
Brooklyn Poly. Inst. Mar. 9, 1909 | W. D. Ennis B. L. Huestis A. Bielek 
Case School of Applied 


Science Feb.14, 1913 | F. H. Vos« H. S. Smith R. C. Heinmiller 
Columbia University Nov. 9, 1909 | Chas. E. Lucke | E. M. Stone E. A. Jareckie 
Cornell University | Dee. 4, 1908 | R, C. Carpenter | S. D. Mills D. 8S. Wegg, Jr 
Lehigh University June 2, 1911 | P. B. de Schweinitz) E. E. Finn J. F. Beers, Jr 
LelandStanfordJr.Univ.| Mar. 9, 1909 | W. F. Durand C. T. Keefer | K. J. Marshall 
Mass. Inst. of Tech, Nov. 9, 1909 | 'E. F. Miller J. G. Russell J. B. Farw 
New York University Nov. 9, 1909 | C. E. Houghton | 
Ohio State University | Jan.10, 1911 | Wm. T. Magruder! R. H. Neilan R. M. I 
Penna. State College Nov. 9, 1909 | J. P. Jackson J. F. Blank G. W. Barger 
Purdue University Mar. 9, 1909 | G. A. Young L. L. Savage W. B. Stephens 
Rensselaer Poly. Inst. | Dec. 9, 1910) A. M. Greene, Jr E. Kneass R. F. Fox 
State Univ. of lowa Apr. 11,1913 | R. S. Wilbur Geo. J. Kellez L. Garme 
State Univ. of Ky. Jan.10, 1911 | F. P. Anderson | R. R. Taliaferro | F. J. I orsyth 
Stevens Inst. of Tech. | Dec. 4, 1908 | Alex.C.Humphreys} L. F. Bayer C. H. Colvin 
Syracuse University Dec. 3, 1911 | W. E. Ninde O.W.Sanderson R. A. Sherwo 
Univ. of Arkansas Apr.12, 1910 | B. N. Wilson | M. McGill C. B 
Univ. of California Feb.13, 1912 | Joseph N. LeConte} J. F. Ball G. H. Hagar 
Univ. of Cincinnati Nov. 9, 1909 | J. T. Faig C. W. Lytle A. O. Hurxtl 
Univ. of Illinois Nov. 9, 1909 | W. F. M. Goss C. A. Schoessel | E. M. Met 
University of Kansas Mar. 9, 1909 | F. W. Sibley E.A.VanHouten | L. E. Kr 
Univ. of Maine Feb. 8, 1910} Arthur C. Jewett E. H. Bigelow O. H. Davi 
Univ. of Missouri Dec. 7, 1909 | H. Wade Hibbard | W. P. Jess« R. Rung 
Univ. of Nebraska Dec. 7, 1909 | J. D. Hoffman P. S. Toney M., C. Ev 
Univ. of Wisconsin Nov. 9, 1909 | A. G, Christie W.K. Fitch J. W. Gri 
Washington University | Mar.10,1911 | E. L. Ohle D. Southerland | A. Sct fart 
Yale University Oct.11, 1910 | L.P. Breckenridge | C. E. Booth O. D. ¢ el 
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